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PREFACE 


- Some special chapters have also been added dealing with basic 
concepts not usually covered in other horticulture examination books. 


Key features 


The book is aimed for contains 9 chapters of whole horticulture for various examinations 

(ARS/NET Preliminary, ICAR-SRF, IARI Ph.D, SAU Ph.D, State level H.O and ICAR- 

JRF) and other competitive examinations. The first 2 Chapters brings the idea about role of 
horticulture in Indian economy and the basic concepts to bring together the diverse 
information related to the horticultural crops. The Chapters 3-9 which deal with Pomology, 
Olericulture, Commercial floriculture, Plantation crops, Spices and Condiments, Medicinal 
and aromatic plants and Post harvest technology in horticultural crops. P 


T lay claim to originality, Some of the subjects have been attempted in various different w: 
before. I take the responsibility for any lapses in content, format and approach ¢” the conte 
and also for any other errors, either scientific or linguistic and will look forward to re 

teader’s corrections or suggestions for improvement of book. The research | it f ae 
research reports and concepts are collected from top ranked journals with goo i 
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IL Statistics 


duction and Productivit) 


of Hortii 


y of Horticultural Crops in India during 


Area, Pro’ 

2013-14 ates ——< pale — 
FT... oduct! Production | Productivity World 
particulars | Area | O° = ie share (%) | (Mvha) scenario 

| z 
be 38.97 3207. | 1230 ot 1" China 
ruits (13.6%) | (20.9%) 
ncluding | | 
ts) = 

= = 162.89 58.73 17.30 24 (14%) | 1" China 
egeibles | 939 | 388 (49.5%) 
Productivity 
Banana > Mango > Citrus ya > Banana > Apple 
Potato>Onion>Tomato | Tapioca > Cabbage > 
Potato ‘i 
Coconut > Cashewnut 
Garlic > Turmeric 


Glaustas Horticulture: 


Crops 


Fruits 


Maharashtra > Andhra 


; Pradesh > Gujarat 


Vegetables 
Plantation crops 


West Bengal > UP> Bihar 
Kerala 


Spices 
Cut flowers: West Bengal 
Loose flowers. Tamil Nadu 
4. ares en and Productivity of major Fruit Crops in India during 
T 
£ Fruits Area | Area | Production | Production | Producti- India World 
(Mthay | Share (ty Share (%) vity Position in | Scenario in 
(%) (Mtmay | Wort fruit fruit 
a produc- | production 
7 tion 
Banana 0.803 } 11.50 29.72 33.40 37.0 - ¥* India. 
Mango 2.516 | 34.90 18.43 73 
Citrus 1.078_| 14.93 A14 10.3 
Papaya 0.113 1.80 5.63 423 
> Guava 0.268 3.71 3.66 13.7 | 
Apple 0.119 | 164 2.58 21.8 
Pineapple | 0.313 150 249 15.8 
Sapota 1.74 1.96 99 


173 


290 15.8 
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134 


a 
re aa I) ae. 


Mha: Million hactares; Mt: Million tonnes; ha: tonnes/ha 


103 


151 


L~ | 


(Source: NHB Database, 2 13 
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Statistics of H 


State-Wise leading Area, Production and Productivity of Fruit Crops in 
ate-' 


5+ Jadia during 2013-14: ; i 

a a | __ Production Productivity | 
TBanena_|__Temil Nadu Tamil Nadu Madhya Pradesh 
[Mango] __ Maharashtra Uttar Pradesh Uttar Pradesh 
[Citrus [__ Andhra Pradesh Andhra Pradesh Kamataka 

| | Gujarat Andhra Pradesh Tamil Nadu 

| ss | _Uttar Pradesh Madhya Pradesh Madhya Pradesh, 
‘Apple | Jammu & Kashmir_| Jammu & Kashmir_|_ Jammu &Kashmir 

— | Assam West Bengal West Bengal 

| Sapota i Maharashtra Maharashtra | __Tamil Nadu 

| Grapes Maharashtra Maharashtra Maharashtra 
Pomegranate t Maharashtra Maharashtra Andhra Pradesh 
Litehi I Bihar Bihar Punjab) 


and Productivity 


of major Vegetable Crops in India 


Produc- | Produc- | Producti- | India | World | World 
tion | tionShare| vity | position | Scenario | Scenario 
(ty (%) (Mt/ha) in in in 
world | produc- | produc- 
produc- tion tivity 
tion (a) 
25.50 21.7 | 2° india] 1*China | USA | 
(11.4%) a 
11.50 21.2 | 2" india] 1*China | USA 
(11.5% 4 
11.91 16.1 | 2" India | 1* China USA” | 
22.6%) : 
832 19.1 | 2° India | 1* China 
(27.2%) 
B55 1 India 
2” India 
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8. 


ding Ar, 
during 2013-14 Production and Productivity of Vegetable Crops 


West Ben; 


eee | 


: Madhya Pradesh 
| Cauliflower West Bengs 
Okra West Ben; shea 


West Bengal Chhatishgarh 


ks Production and Productivity of Major Spices in India during 2013- 


Spices Production 

share (%) (Mtha) 
Chillies 22.87 19 
Garlic 19.77 Sa 
Turmeric 18.56 Sa 
Ginger 13.12 49 
Cumin 901 0.6 
Coriander 3.36 07 \ 
‘Tamarind 587 32 
Fenugreek . 221 14 
Fennel 0.054 0.105 197 13 


Other spices 
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Total 


d Productivity Major Spices Crops 


9, State-wise leading Ares, Production ani 
* tn India during 2013-14 


Productivity (Mt/ha) 


Production (Mt) 
Gujarat > Andhra Pradesh | Arunachala Pradesh > Haryana> 


| Area(Mba) 


Rajasthan > Madhya 
| Pradesh > Gujarat | > Rajasthan Andhra Pradesh 
Tate d 


10. Area, Production and Productivity of Major Plantation Crops in India 


during 2013-14 
Plantation crops | Area (Mba) | Production (Mt) es share ray 
14.910 | 91.46 1.0 d 
0.753 461 07 . 
0.622 3.81 14 
0.015 0.09 02 
16301 = 44 


Production 
Kerala > Kamataka > TN 
Maharashtra > Andhra Pradesh > Odisha 


Kamataka >Kerala > Assam 


Kerala > Andhra Pradesh > Karnataka 
ae ¥ 3 e 
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Cucumber and gherkin (preserved) 


13. Status of horticultural crops: 


%* Horticulture plays an important role in India’s economy accounting for about 30.7% of 
India’s agricultural GDP from 13.7% of cropped area 


* Horticulture sector provides employment for 20% of the labour force 
* Horticulture crops occupy only 14.0% of the total cropped area 
* Highest number of released varieties in horticultural crops: Vegetables (57%), plantation and 
spices (22%), fruits (22%) \ 
A. Fruits: 
4 India is the 2" largest producer of fruits after China 
* India accounts 13.59% of global total fruit production 


* In India, Fruits occupy 29.82% of area and 32.07% of total horticultural area and production 
respectively, with average productivity of 12.3 Mtha. 


* States leading fruit area: Maharashtra 
+ States leading fruit production: Maharashtra (15%) 
+ States leading fruit productivity: Madhya Pradesh (28 MT/ha) 


+ Among fruit crops, production share of Major fruit crops: Banana (33.4%), 
Citrus (12.5%) 
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— hare of stares iN Major fruit crops: MH (1594 
- oduction Sh 
1 crops: PR 


(9%) =< in Major fruit crops: MH (22%), Andhra p, * Veale shares 2% Of the total cropped area 
_ area share of states u * India shares about 14.04 % of the total y, le ~— 
sec imaximum area: 2.5 Mha (34.90 % of the total x States leading vegetable area: WestBengal = 
go occupies M8 * States leading vegetable production: West Bengal 
the fruits) occupies maximum production: 29.72 Mt (33 % 6 % States leading vegetable productivity: Tamil Nadu (19:8 aes 
«frit crops Banat x Among vegetable Prodi ee 
Among crops, production , E 
- production under the “a ano papaya and 2u0v production in the world (11.9%), Tomato (11.5%) share Of Major vegetable crops: Potato (22.25%), Onion 
" * in mange, 4 is 
4 India ranks 1* in mane : ey %* Among vegetable crops, production r . 
tim Pradesh (UP) the leading producer of mang rea, (14.1%), Uttar Pradesh (11.4%), Biles 300) ‘major states in yegetable crops: West Bengal 
i * i! 1a] a 
5 ing producer of citrus and paps Pu 
‘AP) is the leading P! * Among vegetable crops, area share of major Ls . 
i * See ee producer of pine apple Uttar Pradesh (9.1%), Bihar (8.6%) ‘major states in vegetable crops: West Bengal (14.7%), 
| % West ngs! (WH) : .d nut crops + India is the second largest producer - 2 
¢ Jammu and Kashmir (ik) isthe leading producer of apple ant ps icy Cee 


* India leads in production of bhendi and garden pea 


* Among vegetable crops potato 
under the vegetables) 


* ‘Tamil Nadu (TN) leads in area, production Chee 
+ Madhya Pradesh is the Jeading guava producing state in India 

+ Maharashtra is leading in production of sapota in India 

4 Leading citrus, papaya producing sate in India: Andhra Pradesh 

ding grapes producer in India: Maharashtra 

te (70%) producing state in India: Maharashtra 


occupies maximum area: 1,97 Mha (20.9% of the total area 
Among vegetable crops potato occupies maximum production: 41.55 Mt (25. ft 
production under the vegetables) ue Greece 


Total F, hybrids area share: Cabbage (90%), Cucumber (80%), W: in} 
(57%), Tomato (1%) sae Crane aye eee 


x TN leads in area, production and productivity of tapioca | 

* Maharashtra (MH) is the leading producer of onion about 30% ’ 

West Bengal (WB) is the leading producer of brinjal, okra, cauliflower, cabbage 

* Uttar Pradesh (UP) is the leading producer of potato (33%), garden pea (46%) | 
* Andhra Pradesh (AP) is the leading producer of tomato 

* Odisha is the leading producer of sweet potato 

* Tamil Nadu is the leading producer of tapioca (61%) 

* Most of the vegetables if properly grown can give yield which is 5-10 times than any cereal crop 
* 

* 

* 

* 

* 

x 


* 


unit in India: Krishnagiri District of Tamil Nadu 
le producing state: Tamil Nadu 
state: Andhra Pradesh 


Fresh onion contributes maximum % (25%) among horticultural crops export 
Post harvest handling losses in vegetables: 20-30% 

India’s major export of spice products are in the raw and bulk form: 80% 
Year round cabbage, cauliflower producing states: Karnataka, Tamil Nadu 
‘Year round okra fruit producing states: Karnataka, West Bengal 
Year round garden pea producing state: Karnataka 
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Tamil Nadu, M 


aro producing state: Tamil Nadu 


C. FLORICUTURE: % 
reduction in India was 0.25 million hectares with a production of 


%& The ares under floriculture pt 
239 Million tonnes of loose flowers and 0.47 thousand tonnes cut flowers (2013-14) 


* In India 98.5% of flowers grown under open cultivation. Only 1.5% flowers were grown 


under green house. 
%* In India about 90% area is under traditional flower that is mostly loose flowers 


+ In India more than 70% of the floricultural exports from dry flowers iB: 
+ India's total export of floriculture was Rs. 479.42 crores (2015-16) : 


There are more than 300 export-oriented units in India. More than 50% of the floriculture 
units located in Karnataka, Andhra Pradesh and Tamil Nadu 


%* Leading global floricultural export market: Netherlands (58%), Columbia (14%), 
India’s contribution in global floricultural export market (0.6%) 
ia is the largest exporter of Jasmine oil in the world. It accounts about 40% of total world 
is Jasmine oil = 
atries for global floriculture export market: Netherland (58%), Columbia (14%) _ 
d UK: Top consumers of floricultural products in the world 
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* Dried flowers and their value added craft items contribute 2/3" of our total floricultural 
export 


+ Leading dry flower exporter in India: Ramesh Flowers Pvt Ltd. (40%) 
* Floriculture agri-export zones in india: 6 
* Leading flower seed production in India: Punjab and Haryana 


Il. Horticultural Institutes 
* Central Institute of Horticulture (CIH), Mediziphema, Nagaland 
& Institute of Horticulture Technology (IHT), New Delhi 
# Indian Institute of Horticultural Research (IHR), Hessaraghatta, Bangalore, Kamataka 
& National Bureau of Plant Genetic Resource Center (NBPGR), New Delhi 
4& National Horticultural Board (NHB) established in 1984, HQ in Gurgaon, Haryana 
# National Horticultural Mission (NHM): 2005-06 
* The Ministry of Agriculture has announced 2012 as the “Year of Horticulture” 
Pomological Research Institutes: 
% Central Institute of Subtropical Horticulture (CISTH), Lucknow, Uttar Pradesh 
4% Central Institute of Temperate Horticulture (CITH), Srinagar, Jammu and Kashmir 
& Central Arid Zone Research Institute (CAZRI ), Jodhpur, Rajasthan 
& Central Institute of Arid Horticulture (CLAH), Bikaner, Rajasthan 
4 National Research Centre for Banana (NRCB), Trichy, Tamil Nadu 
% National Research Centre for Citrus (NRCC), Nagpur, Maharashtra 
# National Research Centre for Grapes (NRCG), Pune, Maharashtra 
‘& National Research Centre for Pomegranate (NRCP), Solapur, Maharashtra 
& National Research Centre for Litchi (NRCL), Muzaffarpur, Bihar 
_ & National Research Centre for Makhana (NRCM), Darbhanga, Bihar 
Olericulture research institutes: 
& Indian Institute of Vegetable Research (IIVR), Varanasi, Uttar Pradesh. 


Central Tuber Crops Research Institute (CTCRI), Sreekariyam Thiruvananthap 
Kerala 


* Central Potato Research Institute (CPRI), Shimla, Himachal Pradesh 


# National Horticultural Research and Development Foundation (NI 
Maharashtra 


Glaustas Horticulture 19 


INYINI!VOH JO SIASHEIS 


ee 
Bey oon “credumpeysy “(rxot) simmsuy Yomasay Wourpre uelpuy 
psefey “ouily “Hiqe, “SSOUN) ss01ds poas 105 anuag yoreosoy, Toure, 
mn L 
sa0ids Uo SUN “Afsnoraaid) (USTI) YomEasay saaids jo aamansuy wep, + 
s803nIFASUy Yoressex ssotdg 


4 vpetoy “wepngeury (QdAD) BEpUT Jo [!UNCD LoNnoWorg Lodxy Mase] 
BYBPUIEY ‘“njeBeUNTYD ‘eIpyl Jo pmog 2040) + 
? 


jeSuag isa, wexjoy Tipuy jo pmog cay 
ByBIayy “UIYDOO “(GAD) peog 1wawdojaxaq muose) 


id3f ‘§no1|@D (ASV) Wweuidojarag seaidg pur inuEdary JO ies 
I “UNYOD “(G9DA) weudojsasq muosIeD pue MoyseD JO aie | 


pen [wey ‘reredyey “weg wen (LL) aimanse] ESE Le 

BEN, 

oyequnog ‘resedye, ‘(FUL ISVaN) voHePuno YoRA?y SL [SVEN 

ApeN EL PENI i 
matAua}D “(IS¥d/) PIPUT WeyInES Jo TOHEDOSS¥ semrd pun Ft 
emypuy ‘tanya ‘iBaaepad (dO) Rey Sed LOS qeOrend 

eqpyeuey anand “(YOA) HHL mnaysen jo seo i 
eypyeUey “Inpeseuryy (fy) aimaAsUy Ymasay SBD pau ¢ 
‘pyesoy “potas (THAD) SMUT yomasay Sdai wouEUeld PAD * 

saangrsot yoseeset sdoso WOREITE 

“mdweyed “LEHI ABopouys? L pomnosai-olg ueceyeuitH Je aynansu] 

ysopeld eu syouon'] “(IND aunyysuy YUwaSy pomog Lape se 

1g Hordues ‘BUOAe 4 paso 29} ALD HPS RUOHEN TF 


WOU 
eayseseyeN, ‘ound ja Jo? 
youwosas pesrg(no Old 


‘ 


‘ 


(OOUN) SP! 
qd) HSN jesnynouel 

ss29Ng SOF 
1q) yorvosay WOCUNSTN, yoarwe) 
«me yorug wo aODUI F 


paid F 
suejos “CHA 


‘ 2) oyouultH 
ied ) youwosoxl 21100 Pi 


AysesUyPIN, “YISEN “ago 


@O© REDMI NOTE 8 PRO 
CO 64MP QUAD CAMERA 


sdo9 jeunyjnaquoH Jo S2RsneIS 


4 
PuBUY “OUIA [1g ZuIpnjou Aeieusy peje 
Peay Ino!eD ‘ssotds uo MYOTY ¥ 
byeu9y ‘poFesesey ‘suey wo GUT + 
FEIUTY ‘INyng “mayse.) Uo dYOTV * 
BNysEIEyEYA ‘sung ‘amyyMoUOs UO GYOTY # | 
tot Mieas Me Se hE 
Ysopeid [eyoewTH “ejuNYS ‘o1eIOg UO YOIY 
poo y “wemdeyueweannyy ‘sdou7) s2qny uo @YTY + 
sopuid seHn ‘isvuereA ‘sdoso sojqeH39A YO TUDIY + 
ueypsefey ‘iaueyig ‘sing 2u07 Puy uo _UOTY + 
yseperg zen ‘mouyon ‘sins jeoidod-ang wo GAOIW + 
pf ‘suopedueg ‘sma frowdou] uo TOT 
sszsyenbpeeg daolv 


man ‘AinqsoqweD (HIZNW) amyINOH4OH Jo aunsTsU] PURIEAZ NON pekoy * 
YSN “O'C ‘worBUTySEA “WoHEIDossy 2PEAL avidg ueousury jeuONBUIaIC] + 
WSM {wolTBID0ssy JOMOID Z9M0[d IND [PUOREARIET 
pyeqeuey ‘aopeaueg (Oval) #1479 woany Jamo} [UONEWAI] 
P puBprouyan ‘sa0USTY “(INST HPN A801 PORES ¥ 
typa “oN “(qvul) payfiautednog soy AUOUIN vonensisay feuouew=Id] 
a ysa"s ul) 250% JO Auouny woqensisey JeUOHPuI] & 
quag ‘(a10) 22890 orsog euonewe] 
Cea 
sje ors “peuoewseie] Auseapold + 
ous 


pueung JO quawoacudtu] 8 soy ONUEN, jeuouewaiul 
ae yareasay ANI 
3 ‘ ay (UH 
ropsursy pau ‘anode! 
% Ayo] WON HO) ® 


38109009 yosnesed yom nopueH F 


) pauoneUIaN 
yen tu aungyeoveH eq! 
ae euopyeusezUl 


O* 


/@Q REDMI NOTE 8 PRO 
! CO 64MP QUAD CAMERA 


@O REDMI NOTE 8 PRO 
CO64MP QUAD CAMERA 


@O© REDMI NOTE 8 PRO 
CX 64MP QUAD CAMERA 


Li4 


8861 ‘PEN NUE, oUUIyD oy 


A (dVAIND) weir] g pur eueueg 30 waua, 


* Ox] 247 40} 3uoKNayy Peuorewoyuy 
aA ¥L61 “Ate owoy ‘we payesoy st TPuoyewouy Auisianorg 
PEPLBZINS "A2099 {OdI) uoreswetig Ado. moon poo 

SWOY ‘S661 (OLN) uonestueaig apesy PHON 

Ayadoud yenyo2||oqur jeuonreusayur jo wonnjoxs sop ut SpRUIpU St SANE 

edse S91@[21 Yd 1840931 ) syY8ry Ausdorg Tento9| am palsy ape :sanay 


“sszooud quored Sjeusieur 
m swupjd Ajpeisadso sjeoyew o2u38 yo uowedmsn 19 yoxg a ane 


DrEReanoioes por aren 
98 Pu JEOWOYSO!G 2[qunfeA A|[eIoaWTUMIOD 407 yaseas aqy st Fuqpadsosdorg 
quad Jo woysKs aayoayya we ajouosd pue aprroud 0} swe =1661 “AON 
PUBLATIIMS “8951 F PSySTGEIS 
SOHOLUA MON JO UOHIOY WX 10} UONUIAOD jEUONEERW] <AOEN 
+ A[reA, JO UORIUYap exp BuLAIstBs Jo a[gedes st pue suomesygnd 
Oop |]A\ S} Ng 996] IOV Spey oy} Jopun payNoU PUP PESH!S ON “NDA 
“9961 DY Paes 

pure paseajal ueaq 10U sey A1oLeA “(28paymouy ouOD jo GouzA) NA + 
Agoura pein :(G2ueA peaued <pesesssg) “ACT 


suorjesauad J2A0 posueyoun |feys speryp) GIPGNS 

pure (ssojoemeyo penuasse ul uuoyTun Spaomgias) <soyiey) 

UIOD JO SANSA [TB Wry Ja}OETEYD [UBLOSS? UO ISHD|IE 40}) ssouaag2uus 
(SnG-N) Aupges “Boy!en 

isonalea wondajosd Joy soneues Bun{jyenb syuoweumbor peauessy 


Sa 
mat p<] SL uP 2BO 


swak p< 
Sour, y SLL 


eK 1 < | 
BEPUL | 


tak 9 < 


VIPUL apIsINO 


IY PaUloIeX? 


Ayouswa oy Jo [HaTELUL Pa}sesey 1 SuyeRedad ag j! PAN F 


@O REDMI NOTE 8 PRO 
CX 64MP QUAD CAMERA 


NOvEIPex BuRwooUY 24) zonpas ot posn si Sumpeyg 


Auprumny, SAHP|A4 pue einrezadu9} joquog 01 PPnuasse st uoneqana , 


@dosney wroquon) ‘Spue]sampiany ut reindod Asza -sosnoy ssepry 
SieuogTeaKfog pu (vorsstusueN 1481] z3100d ‘=jgemp 
) SoHsEId “(uoKUaIa yay pu LoIssIuMSMEN 1y8q sodas) Sse) 


___ (sanedoad Sunemnunnooe 1snp pure ‘uoestapuo ayp 30 soue2333 293 
ads orp Surdjipous ye Suture) asnoyusesd Jo SueOD :sjeusrem Fappey) 


“Sena wonsuER 
YM possA0o pue (Bulurey poom 40 Jejow eB AjfeuuoU) ampnasmdas 
MILOMAUS s]QeIJoNUOD Ayyed sapun sjwejd Jo WORPAR|RD -snoguSsE) 


JeInyMoHIOH Jo woRearyM pozoay0zd “¢ 


“way 0} ss200e ayendoxdde Aq Surpajour ‘Seomosss ONSE25 39 
IISUE S}1jot9q Jo BuyEYs afqeunbe pue sey 2g O10 TE ON + 
IY MON “IAS WN) Wnasnyy 2622S amgousy SON 
i wor (SO¥N) =8S 
UOHEN St wasAs jusulaSeUEUT s2ouNOss7 2HOISS 3 ued RUOGES SPS] 
TYP MAN YOMEN We Sued PATEAHIM IS uMURQR A PEN 
UIPALS :UOIPUDPCY 
‘pAoyeysoyy aasasay ar2ydsoig NINNON) S=UHGES 9 NE 
Zz serpur ut syodoy GIS ute 


IMJ. MON “E861 TEIN) YES AD NEN 
ayddeaurd soqqny “ELOY 


RED * 


0g 


Auoqmenis 50 seonpoid Suipeay ayy st eu -# 
‘ inne ee 
(oyoKs, thou) eurys : *WONBAT ND pajoajoud Japun sada JOsonpoid SaypexT 
AuoqMveds Jo WONBAN ND 40y aquyms ame sosnoqgonstjg 
6) oun prep :noyeanino persoroxd soy reangn 
_ eds pve ooo0u0W4 ‘sesnot; uf sapun eueuaq jo ssonpeud sie] 
UNS plod ‘eULYo UE UoNEALyIN9 paoj0ud Joy KYLA IssGI0q yooudy =e 
sodeid ‘ouummoou 2 yotad ‘yenbo; often ‘cusqmens wos paqumg ¥ 
adde oud ‘ekeded ‘eueueg syns was 23mg 
Sod uy uMos8 speqsuo jerasamimo) 
7 $fNyy Jo WoReApTMD pIy293024 “T 


[ey pue ures wow siSaja1d sosnoqas exdp 


0661 UF uapindiny, mA THY Aq podojanep o12M sosnou Uaas8 soos eado 
sdoso 91qeyo3aA Auew yo uoronposd Xjse9 2x Jo} [eapt aze SeaEmE SOT] 
syiqmono Joy pasn aze semionns payeaytm “Aresodwo} SPuna =o] 
swyy (iI-dd) PAeE aa ieKod 
A HM (ga) auapXqasqod ayy ‘suTy (ZdaT) e>1AipeKjed Gsmp MoT 
“ sasodind pemynazoy soy sonseyd apqmxay pages sso aL 
SESE NSB 

yoaya asnoyusadd ag S20 we 
(au 900'00'1-000'¢ wi2u>}axem) woRepe: Paes ANd SSE 


mane: ayqusuodsaz 

+82) 9 ageaduro} 10g [nyosn Apysry “sesnoy said wi Surpeag 205 afqsuec=t 
(uuu 900°E-004 3u9]24es1) vO 

Senseo SAN = 


nojoogamoypuoyewuoy at Souenyey 
"gauss pum ge2] wotmdo|axop AiR SebuoN HL {uN OOH-SES) NAN * 


+ 
+ 


yogepes POMEAUASAN T 


Souxoutp BOUT OF-E) HM 


(0g) aanynsaduuas tos 94) asBaIDUT 3885 


@O REDMINOTES PRO 
CX 64MP QUAD CAME 


Suitable varieties for protected cultivation in India 
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"ae ech nursery for Vegetable crops: 
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+ Growing of plants in solid rooting medium watered with a compl 
is wore ecourately called aggregate culture 


own 
cure of growing fish and plants” 
R bined structure of growing 
Aquapears Risacom! 


| Nutrition in Horticultura 


Minera 
+ Esseoial nutrients: 17 
+ Basic nutrients: C, H,O 
: K, Ca, Mg, S 
+ Primary nutrients: N, Py K 
+ Secondary nutrients: Ca, Mg, S 
+ Miceo gutrients: Fe, Za, Cu, B, Mo, Cl, (Ni: 17" essential nutrient), 
+ Mobility of nutrient in soil ‘ 
~ B, Cl, Mn, N (NO) 
je: NH4, K, Ca, M 
+ ‘Immotile: P, Za) 
* Mobility of nutrient in plants: 
+ Highly mobile: N, P,K 
+ Moderate mobile: Zn 
+ Less mobile: S, Ma, Cl, Mo, Cl 
+ ‘amobile: Ca, Fe, B 
¢ Fonction of nutrients: 
| JA Basic structure of plant: C, H, O 
7 * Energy storage and transfer: N, §, P 
D> Reeshtion and carriers: K, Ca, Mg 
Cnn iim don transport: Fe, Ma, Zn, Cu, B, 
in relation to soit reactions: a 


pocteria utilize nitrates convert info gaseous nitrogen 


+ Function: Siructural constituent of cell 
7 + Deficiency: Older leaves, Stunted plant, late flower production 
+ Urea has a very high nitrogen content and quickly releasing N fer 
* Ammonium sulphate: very high acid reaction 


Nitrogen fertilizers 


* Teter C: ratio was ft oined by Karas and > 
* 


Ue High: N ratio; Promotes flo, 
ww Optimum C:N Tati 15.29:1 
2. Phosphorous: 


* Phosphorus is taken up by plants in fe 


wering 


form of the 
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‘potassium sulphate | 50 (Sulphur 17.5%) | 


+ Gypsum (calcium sulphate) can be used desirable to increase calci 
Functions: 
4 Maintenance of chromosome structure 
Regulation of enzyme activity 
4 Plants: Calcium pectate 
+ Seeds: Calcium phytate 
Deficiency: 
‘+ Symptoms: Younger leaves 


Essential for chlo 
rophyll (Magnesium . 
¥ Deficiency: 0 dee Porphyrin) 


leaves 


* Bluei i 
ieing, brown marbling in leaves and Petioles 


64MP QUAD CAMERA 
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Physiological and sutritional deficiency symptoms 
& Bronzing: development of bronze or copper ‘colour in plant 
4 Ghlsesis: jess of chlorophy!ll resulting in loss of green colot 
4 Decline: onset of general weakness as indicated by loss 


4 Firing: beming of tissue accompanied with dark brown or reddish 
+ Lcsiom: « localized wound of the leaf/stem tissue accompanied with 
Necrosis: death of tissues 
Scorching: burning of the tissue accompanied with light brown co! 
‘Spray, salt injury etc. a 
Fertilizers: 
E Ferliaes applying nutrients to the soil to enhance plant growth 
* Types of fertilizer 
* Organic fertilizer: derived from living organisms 
* loorpanie fertilizers: derived from 


er at 
* Preferable nitrogen feitize, 
* Hygroscopie (not ft for 


‘OT28¢) nitrogen, fertilizer: 


General 
3 : 
stp 
r. “s re 
2 + a 
a. . 


Yor alkaline soils: Amm 


onium sulphate 
Ammonium nitrate 
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pinmata), Tephrosia 
Concentrated organic manure: Oil cakes, materials of animal origin 


* Noo-symbioti, fice living bacteria: Azotobacter e.g. Vegetable crops 
* Azotobacter fixes nitrogen about 20-30 kp/ha 
* Associative symbiosis bacteria: Azospirillum e.g Rice, sugarcane 
Azospirillum (heat tolerant) more suitable for non-leguminous ero} 
* Blue greea algae or cyanobacteria (nitrogen fixing) e.g. Anabaena 
* Blue greea alee commercially utilized in rice 
*  Phosphobscteria or Phosphatic bio-fertilizers: Pseudomonas, 
Aspergillus 
* nal Lee (AM): association between Plant roo’ 
AM Ang: Acalespr,Gigaspora, Glomus 
. ‘Mila: hosts note nro ike zn, boron 


| 6. Organic Farming in In, aM. 
+ eee Was first used in telation to fanning 


% Leading organic site 


‘nina: Sik 
¥ Methods of Organic ty 
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vx Alimentarius commission developed by FAO and WHO in 19 
a ication for standardization (ISO), Geneva, Swit 
concemed with quality management 
mental management 
produced by organic standards of NPOP 


1 aii 
+ smae was ny Kol 


4 Aven curvature test, oat coleoptile test: bioassay for auxin 
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ation of cells (interact with auxins) 


ces the flowering jn short day plants - 


jucing large amounts of callus tissue 


kinins prod 


trol of morphogenesis: 


Cor 
uxin are 


4. Ratio of cytokinin anda 
low (cytokinin/suxin) 


important in determining the 
+ Callus>! = 
+ Callus high (ytokinin/auxin) 


is plant tissue cultures, cytokinin is required for the gu 


tumor-like mass of cells) 
+ Callos+euxin=no cytokinin 
* Callus + auxin + cytokinin 
Tissve calrure: 
* Mainly used for shoot and adventitious shoot mu 


* High auxin to cytokinin ratio: Induce root growth — 


as 8 Plant hormone 
Y mone 


4 Site of ABA production: 


+ Precursor Ses 


Terminal bud 
‘quiterpenoid 
+ Sit Pathway 
i of ABA Production iy 
"eacid in plants; 
* Bul 


(Mevalonic acid 
Role of i 


Recommended Daily Allowance 
‘aL Aduh iadvidual 


9. Biotechnology of Horticult: ural 
A Micro propagation: 


‘Setohnevatannagy Cee 


* bevivo eatin % 
Califor, ygq ~~" Plants developed 3 stages by D 


% To minimize the linkage drag, need to identification of flanking marker: Less th 


selection 


term markers as: 


then hybridization developed by S.M. Southern (1925) 
%® PCR developed by Dr. Karry Mullis (1985) 


Markers: 
Definition: [ 


‘Type of markers: 


the trait 


* Major genetic markers- 


© Morphological markers: The phenotypic characters are used as a marker e.g. Seed 


| colour, leaf shape 
© Biochemical markers: Allelic variants in enzymes 
© DNA markers: Site variation in DNA sequence e.g. deletion/insertion 
Classification of DNA markers based on their detection 
1. PCR based marker: RAPD, SSR, DAF, AP-PCR 
+ Single primer: DAF, AP-PCR, RAPD 
+ Pair of primers: SSR, SCAR, STMS 
Hybridization based marker: RFLP 
3. Sequence based molecular marker: SNP 
+ Random markers: RAPD, ISSR 
* Monomorphie markers: Markers that do not differentiate between genotypes 
* Polymorphic markers: 


2. 


© Markers able to differentiate between the homozygotes and heterozygotes 
Mode of gene action 


* Dominant markers: DNA are either present or absent 
%* Co-dominant markers: Identify through the differences in size DNA 


3 
bs 


Glaustas 


sy was first used by Beckmann and Soller 1986 


S 2 heritable difference in nucleotide sequences of DNA at correspond 
mas chromosome of two different individuals, which follows the si 


* Genetic markers: is 2 sign or flags located near or tightly linked to the genes that control 


an SCM 


ification of Marker Systems: 


ker system | Marker systems(abbreviations) 


[es 


A. Fi 
RFLP 


t-generation markers based on restriction fragment detection 
Restriction fragment length polymorphism 


|B. Second-generation markers based on PCR 


PRAPD Random amplified polymorphic DNA 


| AFLP 


‘Amplified fragment length polymorphism: 


SSR Simple sequence repeat (microsatellite) 
=< 
SCAR ‘Sequence characterized amplification 


region 


Cleavage amplification polymorphism 


SNP 


D. Genome scanning for expressed genes — 


Expense ee ta 


‘spots of 


Microarrays 


DNA =| ‘Whole genome scanning, 


(DArT) 


i marker, 
Dominant marker, 
germplasm characterization 


of | Reproduc- 
tibility 


Multiple loci 


\ Low 


Multiple 
(High) 


loci \ High 


Glaustas Horticulture 3 


Ts Single locus : |} 
Codominant | 10% = 


7 zh | Single locus [Hi 7 
Co-<dominant | Very high ing! J , 
a 


Sal | 
c= | oo oS 


Many alleles 


Codominant | High 
marker 


SCAR | Dominant'Co | - 
dominant 
Mapping Population: 
Definition: Plant mapping populations are usually cre: 


NIL: Nezr Isogenic Line which are developed through re; 
‘NIL: Commonly used for mapping of QTLs se 


RIL: Recombizant inbred lines are the homo: s self 
ROL zygous sel} 
individuals of an F, population up to F,- Fy 


DE: Double haploid lines: an individual with the doubl 
a" 7 Pata double 
line. Rapid derivation of homozygous lines 


d ‘esc bedig lines or permanenvimmortal populatio : 
Stor metodo detect the QTLs is BSA (Bulked 
Mapping populations and the 


g1 


ir inheritance: 


Co-dominant markers 


QTL mapping: 
* The term QTL first coined by Gelderman (1975) 


* QTLs: quantitative trait loci — a region of a genon 
‘Quantitative trait 


* Concept of quantitative genetics: R.A. Fisher, S. Wright, J.B.S. Haldane 
+ QTL-NILS- the QTL is located at within 10-30 cM in length 
+ Most common method of QTL mapping is interval mapping 
. Ideal cM distance for QTL cloning is 2M or less 
+ Fine mapping of high resolution QTL: 25-100 Kb 
+ First tagged QTL in plants: v2.2 (Fruit weight: Tomato) 
Genomics: 


of all an individual organism's genes. Thus, genomics is the study of g 
le the genes of a cell, or tissue, at the DNA (genotype), mRNA ance or fe 


* Comparative genomics: 
hereditary information 
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Modified flavour and are 


Parthenocarpy 


Petunia hybrdia 


clementines, sI 
watermelon - 
Melons ACC oxidase, SAM hydrolase Reduced ethylene producti 

rf ] Development of p n 
Potato | dma ane 
Cauliflower 7 Bar, Barnase, Barstar Superior hybrid cultivars 
Banana | Hepatitis B surface antigen Pharmaceutical production 
Tomato Ce-B and Top antigens of Vibrio | Edible vaccine developmen 

cholerae 

Muskmelon Rabies flycoprotein genes Edible vaccine development 

| Parthenocarpy 

‘Tomato ] Rol B gene Parthenocarpic fruits 

= aah gene Parthenocarpic fruits 


vw 


S 
<2 Transgenic varieties in Horticultural Crops: 


Y 
ed Trait ae name 


| Tomzo | Shelf life Flavr Savr 


Year 
1994 


| Shelf life 
— 


Endless Summer | 1995 


[Powto [Bt gene (Resistance to 


| Colorado potato beetle) 


New Leaf 


1995 


Resistance Bt gene & 
| Potato leaf roll virus 
(PLRY) 


Bi gene 


Maximize 


New Leaf Plus 


1998 | Monsanto Co, 


Resistant to viruses 


Freedom II 


CO 64MP QUAD CAMERA | 


its sngineered through RNA: 


i [ ome] [E 


E 
i 
Sweet potato 
z 


Reduced prodactio 
factor | factor synthase 


Diiylene ex pening | LeETRS 
“| tmportent Genes Regulating Plant Morphology ani 


| Function 
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Planning and layout of orchard 
a System of planting 
a Training system 
Pruning system 
4 Special pruning techniques in fruit 


® 


* Propagation of fruit crops 

+ Sexual propagation 

* Asexual propagation 

+ Use of rootstocks in fruit crops 

+ Graft incompatibility in fruit crops 
* High density planting (HDP) in fruit ¢ 

* Strategies for HDP in fruit crops 

* Use of Growth Regulators in Fruit 


ui ® Study of fit crops: Pomology 
A Pomology word derived 
oH Father of systematic 


F Pomology: De Candle 
as Leading top three frit 


from Greek word: slogy: study 
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is commercially pract 
% Quitcumssiem 


= D(Be<gnveg) 
Triangular system > e <i sh 

4 Besed on the principle of isolateral 
Accommodates 11% lesser no of plants 
Mosily used for high density planting (H 

Problem in wiangular system: Intercul 

Contoar sysiers ; 

+. Cocmonly used in hilly regions and undulated | 


4 Double hedge row contour planting system acco 
ge ssegie hedge row contour planting 


Zs 


7 Mein zivastage: reduce the soil erosion and cons 
(Other systems: 
> Terrace system: Extersion of contour system 


2 Deal ge contour plating system accommodates 


% Training is a new tive in whi 
sth Posie invhich tee prowth is directed 


ae tah od 
Pomology “Se shaped system 
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Removal of mots 40 om away from 
Se base of the plant ik 


¥ oink fon ateach ote 
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dormancy: Due to 


or chemical abrasion of st 
cation: Ber (H2S04,6 minutes 
save 


_& Nutic acid (0.25%) or hydrogen peroxide 
: B Stratification: 2 
+ The tem moist chilling synonym to stratificatic 
> Calling temperature: 0 to 10°C 
Cold stratification: 
+ Domnant seeds are exposed to abundant moi: 
temperature 


2 Aaple cherry, pear, peach- S 
Ap cay, pe peach Sees are placed in 


1 Chemical treatments 
# ots tate 


(KN0) 001 002% 08 
Peach, Plum 


Pomology 
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Pomology 
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Layering methods: 
% Basic of reoting in layering due to effect of : 


® Ideal period for air layering: 


Ground layering: 


tion of simple 
and flexible branches j 


‘rafting is an asexual 
SEXUA! Drop atj 
0 that they continue tei, fey ipod in which parts of 
ne plant : 
Pomology 
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eg Walost, Peacanut, hazelnut 
‘a Nesch ating x inkapingt Used i in humid tropics 
cry, hot weather or low precipitation are 
cashew, avocado and tamarind 7 
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seange (Courant) 


Troyer’ citrange 


< 
or 
w 
= 
<= 
u 
Q 
<e 
=) 
ao 
a 
= 
a 
wo 


@O REDMI NOTES PRO 


(Oldhome * Farmindale) 
A. Seedling rootstock 
B, Clonal rootstocks 


Pay ( Sclection from St. Julien ) 
| St Julien A 


Nemaguard, Nemared, 
| Flordeguard, Guardian 

| GF 677 ( Natural peach-almond 
Cedaman, Barrier | 


ss Penta, Tetra 


=——— Ss 


vium) 


@O REDMI NOTE 8 PRO 
CO 64MP QUAD CAMERA 


co, rubber, annona, aonla, jackfruit 1 


coniageramnaebeat ce Annie 


that includes a larger chip of wo 


sipaibaing (4 Jone to Mid-September): 


os 
Specialized plant parts: 
A. Réizome (Modified stem): banana 
B. Sacker (Shoot): Pineapple, banana 
C Crown or Split: Strawberry 
D, Runners (Specialized stem): Strawberry 


* Low deity: ni 
NsSNional planting y 
® Moderate o, ig Method with wi 


etry A 
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pnt spacines 
Spacing 
Varieties 


SNe Frat Dwarfing rootstock 


Pomology 
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Use of Growth Regulators in Fruit Crops 


S Freits © Growth regulator | 


Mango NAA @ 200 ppm 


Effects 


Reduction of fruit drop 


NAA @ 20 ppm | Reduce the floral 


malformation 


24D 


Te control pre-harvest fruit 
drop 


Poy (Paclobutrazol) | Control of vegetative flush 
1.25 t0 10. gaiitee) | during October-November 


Manipulation of flowering 


GAs 


Recurrent flowering 


Gms |24D@20ppm 


| To contro! pre-harvest fruit 
drop 


Mandarin & mandarin 
hybrids 


NAA @100-500 


| Fruit thinning 


| ppm 
GA; | Delay fruit senescence 
Avoe- 2£D @ 20-25 ppm | Reduction of fruit drop 
aio 
Gezes GA; @1040ppm | Enlargement of panicle growth 
GA;@10ppm _| Rachis elongation One month after 
[ pruning (4-5 leaf sts 
GA; @ 30-40 ppm | Berry elongation Bajra grain size ben 
+ CPPU @2 ppm H stage 
GA; @ 30-40 ppm _| Berry length - 
| COC @ 250-500 Suppression of vine growth After back pi 
a and increase the fruitfulness of | leaf stage) 
buds 


| GA; @ 50 ppm 


Berry thinning 


GA; 30-40 + 
Cytokinin 


4CPA @ 10 ppm 
NAA @ 20-50 ppm 


Bunch elongation 


Increase the pedicel thickness 


Post-harvest berry drop 
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ppm Fruit thinning 


Induction of flowering in desired season 
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al classification of 
a Scientific name 


1, Botanic! 
jon 


| Pineapple | Ananas comosus 


elle 
| Anacardiaceae [Margo | Mangifera indica | oy 


Pistachia vera | i 


Indian hog | Spondias pinnata 
plum 3 


[ 
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jon of frult crops based on woot 


Pome*Apple, 
Drupe: Peach, plum, 


Subtropical: Mangos 
Raspberry, blackb: 


Bi Fraits borne on herbaceous perennial plants 
‘Strawberry 


Photoperiodism 
A Long Gay plant (LDP) 
3 Soc de plant (SDP) 
C Dey-sesral plant (DNP) 


5. Classification of fruits based on fruit bea 
A-Terminal bearing habit 


@O REDMI NOTE!8 PRO 
CO 64MP QUAD CAMERA 


Sweet oranges 


coconut 


2. Cross pollination (Al 


2. Protogyny: e.g. Say 
pomegranate, plum 


Peacarut, 


Pretogynous dierzally synchronous dichogamy (PDSD) eg. 
G. Setf-Lncompatibiity 
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i Accessory tissue: Apple, pineapple 
iv. Receptacle: Strawberry 
y. Mesocarp: Peach 


Vil Endoderma interalocular tissue; Orange 
viii Outer layer of testa: Pomegranate 
‘x. Anil: Mangosteen 

2. Edible portion of fruit crops: 


64MP QUAD CAMERA 


@O REDMI NOTE 8 PRO 


Co 


<= 
Pa 
w 
= 
<= 
u 
a 
< 
=) 
SG 
a 
= 
+ 
Ye) 


@O REDMINOTE 8 PRO 


«| Genome size 


+ Mbp: Mega base pairs 


11. Promising introduced fruit varieties 


Frait crops 


Cultivars 
Thompson seedless, Perlette, Beauty 
Delight ¥ 
Himrod 
Kismish Chori, Kismish Beli 
Lady finger 


| Grand Nine 


Solo, Sunrise 


| Blood red 


Kinnow 


@O REDMI NOTE 8 PRO 
CO 64MP QUAD CAMERA 


@O REDMI NOTE 8 PRO 


<= 
a 
w 
= 
<= 
u 
[=) 
<x 
> 
Go 
a 
= 
+ 
wo 


Specific features: 


, Kesar and Banganapalli that are curr 
ed and exported from India 


it matur January to February) ; k 
vars: Neelum, Rumani, Bangaloy ra 


. ilar etic ; ’ 
, ra bearer ‘rides Totapur} or Bangalora, Neelum, Rat 
Popul varieties in North India: Dashahari, Chausa 
, 
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* Banana is the most consumed fruit crop in india 
% Banana end Plantain the 4th important food crop in the 


% India is the largest producer of banana in the world, 
production from 15.5% area 


* In India, banana 11.5% of 4 
ively occupy of area and 33.4% 


a ‘ods birara producing sites: TN> MH > Gu 


* dente ‘banana Producing countries in world: India (27, 
en Wild banana types all are diploids 
® Edible cultivars of iT A 
Mbabane vee are derived from interspecific 


7 
A 
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en land system 
delta of Tamil Nadu 


Taller varieties Suitable for leaf purpose 
Semi-tall varieties 
Dwarf varieties 


4 Multi-tiorey systems is commonly followed in coastal Ka 
® Gasmne & grown as 2 rainfed crop in west coast and hills 
‘Specual practices: 

+ Propping: Pseudostem requires support at the. 


* Denzrrlling: Removal of male bud after comp! 


3 Mane ment is the commonest method 


Desuckering: 


* Desuckering : 
* Climatic ty MEA Hes in year 


Harvesting stape: me 
854: Py om Nove mera, 7 
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Ney Poovan 


Selection from single 


“Pisang Awak (ABB)" 
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proves the finger filling 
ceptible variety for Neer Ve 
Enlarged ovules with immature 
Spraying of 2,4-D @ 120 ppm a 
‘Yellow orange chlorosis, Leaf bending 
crching is the typical disorder in banana 


logical disorder: premature 
associated with excess of ‘K* in. 


+ NAA 


sh: dry winter season 
é unbalanced N 


Mg deficiency 
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commercially success! 
meander sublropical climate wit 


mandarin) is grown. 
: see reaches as hi 


Bod and seed mutations leads to formation of sports 
citrus fruits; Grape fruitand sour orange 
content citrus fruit: Sour orange (1.5-3' 


1 of excellent colour formation in citrus 
£ Cites fruit preferable for candy preparation: Kumquat 


% Deciduous citrus species: Trifoliate orange 
% Kumauat, Trifoliate orange and other citrus > hybri 


Z Mowenbryonic itrus cultivars: Lemon var, Meyer, Ma 
2 ‘Special horticultural practices followed in citrus; Gi 


ibility exist in citrus 
% Allthe edible fruits of citrus comes under the sul 


* Amon i 
tents 
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and bunch bearing habit” 
A Ceakradbar Seedless Variety “ 
* PKM-I or Jai Devi: Seedling progeny of Kad lay 
A Sa Sarbati: Tolerant to tristeza and canker 
* Balaji 
+ Most promising rootstock for acid lime; Gajanimma (C. 
+ Cross protection technique (Tristeza) is done in Aci 


. ‘Swez ime: important citrus fruit in north India 
* Razgpe line: mostly used for rootstock purpose ‘ 
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lation susceptible variety) 


variety of sweet orange 


& Saly verieyy, high TSS sweet orange variety: 


_4 Stemocii- Famous seedless sweet orange variety 


Blood Red Malta: popular in north india 
4 Secaless sweet orange type; Navel 


A Scedless in sweet orange is due to pollen and ovule ? 


+ Mosembi isan early variety in India 


= Treiing: Single stem system 
7% Best time for pruni 


4 means dying of 
ee . 
4 Causes: Due Mle Vessels, insipid taste 


+ Méjor pre hary 
“St Physiological gi 
disorder of sy, 
‘eet 


"hp hgh agang : 
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« Micro baiding- ra 
Negpu nanceg = SHlty me to typeof plans 


‘© Shoot tip erating (STG). 7, 
ial Manéain and Swe, 


type plants mae 
cage ae eeitice irom 
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Five pruni ir 
2 ain five crops in "Wo years | Tamil Nadu 
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* Discovery of Anab-e-Shahi by R.Shankar Pillay in 
<—* Grape founding father of North India: Sardar Bahadur | 


* Grape founding father of South India: R.Shankar Pillay 


= Leading raisin fepe variety: Thompson Seedless 


2 Tine for cutngs: October 


4 Best praing 
* 
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. 


Exper parpose: TSS sore than {92 


Brix and berry diamete 
Common in Black soils 
brapes growing area inthowpan 


4 fe 


ehceney of apes is most 
. Major mvient det ia 


= 
= 
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— 7 
aston | Anab-eShahi x Queen of 
‘ Vineyards 
TauTmhes | Bangalore Blue * Convent 
Large Black 


Seedless 


Specific features of varieties : 
 Seif-thinoing variety: New Perlette 


‘Leading raisin grape variety: Thompson Seedless. 
* Spur pruned varieties: Perlette, Beauty Seedless, Bangalore B 


. Retsins re tyiclly sun-dried, but may also be wat d 
* They are produced 
($7. Thompson seedless) 


mostly from seedless varieties 
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Zz Papein contains sevieolytic enzyme or protease helps in dig 


~ Yew ‘Sst coloa igre of papaya: due to presence of caricaxanthi 
7 Caters ttsines Sor green papaya fruit 


used a3 4 meat tenderizer, di 
brewing, tanning industries 
i Pa een ld rican earn nt 
en lomteve o-tns nan 
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| Female: biscxusl (hermaphrodite) ratio in gynodioecic 
So Thinang: Keeping one male tree for every 20 femal 
renowed i 


—E Bes narient analysis; Petiole 44 leaf wi 
<P> Cemancy propa by seeds (500 g/ha or 200 g/acre) 


1000 seed weight: 14.5 p 


a "eof ) pp 


tin 
Naa Pig DE): 12 m5 5 


Production. 16mx 16m 


™ (6,400 plants/ha 
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—— y Dew 
ney | Selection from Honey Dew 


Sunrise Solo * Pink Flesh Sweet 


Arka Surya * Tainung-] 


Special features: 
# Popular private company Gynodioecious hybrids: Red Jad 
+ Transgeaic variety: Sunup and Rainbow, Hawaii 
+ Gynodioecious cultivars: Solo, Sunrise Solo, Taiwan, Tha 
4 Suiteble 
variety) 
Surya: Sunrise Solox Pink Flesh Sweet 
# Hleh carotene content: Sunrise Solo 
+ Highest papain variety: 00.5 
# Hortus Gold cultivar devel 
* Transgenic 
Protein 


for kitchen gardens, pot and roof-top cultivati 


a ———~—  (Extremel pps 
= T sturant variety 4 Ee. 
Puss Nana arf) 
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crop (Honeybees) 
idization work 


= 
Siar 
a= 
oo 
tw 

Eg 
o> 
eo 
=a 
= 
ws 
“wo 
60 


# Stlylar end rot; Phomopsis psidii; This 
India 


Physiological disorder: 
% Bronzing: 


4 Mejor complex nutritional disorder due to P, 


to 


# Bronzing is severe during rainy season 
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=. Saharanpur Seedless, Nagpur seedless 


7. Sapota 
‘Sapotaceac ‘2n=2X=21 


=, ChikkwSepodilia: Achras 52p01° 
vergreen, humid rropics, long lived tree 


® Leading sapota producing states: MH>Karataka>Gujarat 
%® Ithas long pre-bearing age 
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se | Parests 
~ ral College and Research Institute TNAU, 


| cricket Ball x Oval 


scket Ball * Vavilavalasa 
College and Research Institute, TNAU, Periay: 


Guthi « Cricket Ball 
4 | Ciena! selection from 


Pas? Kalipatti x Cricket Ball — ~ 
| Baramasai, Chhati, Pala Guthi, Calcutta > _ 
Kalipani special round, Oval, e 
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'r Best pH range for pineapple cultivation: 45>. 
d by Phytophthora spp. 


+ Pineapple leaves are silvery White in colour due to th 
+ North East India produce world best quality of pit 
Suitable intercrop in banana, coconut and arecanut 
¢ pineapple varieties are diploids 2n=2X: 
Important species: 
PArersior of cultivated pineapple: Brazilian 
* Pseudoananas is monotypic genus 
® Tetraploid species (Pseudoananas Sagenari 
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propagation : ' 
ee sated materials; eroWNs slips, suckers 


fruit tops) produces fruits at after 18-2 
s bome on vestigial fruits at the base 


Main pro 


xs (shoots bome at any position on the stem) pr 
dead plant material: Slips (350 g) and Sucker (450 g) 
4 Resplanting material: Slips (300-450 g) 
4 Planting time under rainfed Crop (Hills): June-August 4 
& Spacing: HDP: 225m » 60 cm 90 cm (63400 plants 
or ferilizer analysis done in pineapple done 
© pica means recently matured leaf with maximum phy 


‘% ‘Trench planting is widely practised method in India - 
& Rawoning is done in Assem more than 25-30 years 


:. a 
a ) Tesommended ratooning system: 4-5 years 
Pineapple flowering: Etxephon/Ethrel is used for unifo 


+ Rote of ues: 
Increase the absorption of plant sys 


+ Frain ets, 
Incr 
* Ste for flow ase the ethylene release 


+ Increase the ‘ng induction: 39-42 leat stage é 
fins N*AG 300 ppm 
‘Oripen 4.5 y, 


(drtocarpus altilis) 
rrocarpus Jakoocha) 


+ 


+ Monkey Jack (4! 


Jd in Wester ghats and bears edib! 


+ Mottam Varikka 

+ Golabi: Rose scented cultivar 

+ Hazer: Bearing large no, of fruit 

+ Champs: Flavour like champak 

Varieties: 

Singapore or Ceylon Jack: Introduced from 
Hybeid Jack 
Buriiar-1 


PLReleck (Palur): Fully ripe frui 
surface:  Pully ripe fruits har 
: Off season: Suitable for HDP sp 
PLR2 
PPL (Pechinarss 
1 (echiparai-1): (2 Crops/year) 


Swama, Konkan pro|j 
: Prolific, Kachahalli 
Specific Purpose; li 


se Commercially propag 
+ Planting time: May © November 
vs to reach maturity after s 


+ Fruits require about 90-105 day 
Green brown to dark brown or reddish | 


tr Stage of harvest 
+ Harvesting time: June to September 


+ Harvesting is done fruit with peduncle 
+2 Main season of mangosteen: August to October 


+ South Indian hilly areas it flowers twice a year 
& Storage period: 20-25 days (under normal condition) 

+ Keeping quality is Jonger compared to other tropical fru 

+ Major problem in mangosteen: Slow growth rate of tree and. 


Physiological disorders: 
+ Gamboge: 
* Excessive exudation of yellow latex by branches 


+ Translucent flesh disorder a ne 
sae hpehepenel ity is major limiting factor 


4% Splitting of fruits 


4. Avocado 


of New World/B 
erica (or Central An 


a ss aNequiTes nIgh | RH and nigh wie eouene nn oun 
* Starts bearing 6" year onwards 
% Type of inflorescence; Branched panicle 
3 Flowers are petalless 
AE Type of fruit: One seeded nut 
¥ Edible portion: Ari 
3 Seedlessness is due 


‘imulative parthenocarpy 


% Pollinator: honeybees 


* Litehi has only 2 species: Litchi chinensis and Litchi Philip, 


| * Commercially propagated by air layering or gootee or m: 
Year old shoots 


* Commercial plantin 


£ system: Square system 


Dehradun, Haak Yip, Talso or Mi 
commercial cultivar in West Bengal, 


| Mid season varieties 


‘Muzaffarpur. Saharanpur, | Dehradun, Ro: 
Shahi, Purbj | Mclean 


se Scented, 


Regular bearer ts Shahi, Ros 


© Scented and Dehradun 


bearing clone. Shahi 
© Variety: Pur, China 


blem: Alternate 


lorticulture 
CO 64MP QUADE 


+t Main season of harvesting July 1 September 

4 Litchi and Rambutan produces jowers that near the periphe 
st Panicle contains ma ale and bisexual flowers 

+ Rambutan is @ cross inated crop 
ning and fresh consumption: varieti 


_Saitable varieties fo 


” 44 Cultivated varieties are monoecious in nature 
2 


3 Harvesting time: August 10 September 


3, Loquat 


3. Japanese mediar/Japanese Plum: Exiobotrya japonica: 2n=32: 


# Evergreen, subsropical freit crop 
Used as 2 omamental tree 

& Spain is the largest producer in the world 
Fruit is botanicallly 2 pome 


% Fruit is rich source of vitamin-A: 500-2300 TU/100g 


aad in amygdali ich i 
igi peels contain amygdalin content which is converted to | 


r messin loquat is de to trp 
id 
indace seedless sip 
F ae G43(@100-200 ppm 
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Long liv 
x Five loculed fruit has 2-3 seeds in each locule 


+ Commercial propagation: Seeds 


i Spinless varvety Davao 
+t Fruit ripen during May to September 


+ Harvesting time: August t0 September 


& Climacteric fruit 
% Hawk moth is a serious problem 


5. Persimmo: 


& pee tie of Japan/Persimmon/Ebony tree: Dio. 
% Subtropical fruit 
* Alllobexaploid fruit crop 
* Deciduous, Monoecious fruit crop 
* Edible portion: Epicarp and mesocarp 
% Rich im vitamin A (2710 1U/100g) 
Ramses cet orm 
Spning season on current season growth | 


| a 


Aavicarpa 


— =e 


|Pesitoremolssina_| flora mollissima [Pesto motising [= 
——— temon'Golden er Bel ey lawifolia 


Apricot 
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1. King of temperate fruits/Symbol of health/Premier fruit of 
<= 2N=34: Origin: South Westem Asia 
iy: Pomoideae 


area and 2.8% of production in total fruits ¢ 
-<ading apple, ‘Producing state: J 


41 


Jammu & Kashmir (65604) 
own at altindes of 1,500-2, 
ace 4,000-1.500 hours of chit 1g 
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re self unfruitfial due to selFincompatibility 


Apple varieties 


Varieties 
Special features 


| Scarlet Gala, Red Fuzi 
[ Prima 


| Ved Missa Tropical Beauty» 
| Yandik-Ovskoe, Papisovka 
| Baldwin, Muisu, Bramlays s 
| Boskop, Kaiser, Jonaglod, Wi 
| Red Elstar (Parent ev. Elstar) 


| Pine Pesci Liberty, Fordoug 
Freed 
| 


aieties 


: [ Golden Delicious, Red Gold 
2g tries for table pupose | Michae, Schlomit, Anna, Tamn 
varieties for Prosessing | Tropical Beauty, Perlng Beauty 


sing varieties Tropical Beauty and Perlin’s Beaut 


ele 
wooly aphid Northem Spy 


English group of af 
apples 


Diploid variety 0 
Resistance to woo! 
Resistance to cod 
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+ Important rootstocks in apple: ‘i 
wegory ___ Rootstocks _ Features 

i uitable for HDP { 

iste 

Md. M7, M108, M24 | Suitable for HDP, Resistanp 


MAGIT and MM- | Tolerant to drought and Res 


M9) _| Suitable for HDP 


es (Meso Immune) released from East Malling Rese: 


fcrton) released from John Innes Institute By 


la 
00% 


‘Ocks specifically bred for resistance to Wooly apple g 


«sed dwarfing rootstock in apple: M-9 i 
Long Ashton (EMLA) series of rootstock is resistant t 
Research Station is located at Kent in collaboration 


‘acteric fruit 


‘ees: Starch index should be] to2 j 
emperature: «1.1 19 °C 85-99% RH, Storage period: 4-8montl 
Storage disorders: 


+ Intemal brownin 


#: Browning streaks radiating into flesh from the core, 
Yellow Newton ' 
+ Scaid mottling on greener Surface of, Truits-immature fruits are ‘Most 
demic in femmy and Kashmir-1779, 


-73 and Himachal Pradesh-17 
* Zine deficiency Blind bud, little lear 


+ Scab en 


* Boron def; 


ld Pear/Kainth/Mahal 
Clency in apple; Hardy Corky tissue, fruit cracking, blossom b ov pear (Pery pear) 
Pest and diseases ~~ 
* Ww ly 
es Selly apple aphid (Erosoma langtermy iS the most devastating pest i ; 
© Preday i 

‘edator for woolly hid: APhilenus may 


he 
* Sen Jose Seale 


0 
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ws rootstock of pear: Pyrus pashia 
vial propagation method: T budding or tongue. 


+ Quince is monotypic genus , 
South Eastem Europe and J 


used for standard dwarfing rootstock for pear 
‘ally propagation done by cuttings 


quince grafting associated with Graft incom, 
ompatible scion 
ily used rootstock in the Souther India: Country, 


time: June-July to October-November 
density pear orchard: 1000-4000 trees/ha 
Open centre system is commonly followed 
é system: Modified central leader system, 


Most ofthe pear cultivars grown in 
Special varieties: 


Anjou, Bartlett, Conferene 5 
| 


eva 
it fleshed select 
‘ lection Red Blush, Punjab Gola ur 
—1Populat varieties in Nonh jay = 
: th India Nash, Pathamakh 
fost po, ietics ji 
eee ular Varieties temperate Bartlet, 


| Most aoe 
fae sit in Tam Naga 
| Vasey free from 
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3. Plums 
ip) Rosacene: 22X32 


all of the economically impo) 
; sprenns, cherries, peaches, and plums: 


chromosome number for Prunus is X= g 
“ly grown in Jammu and Kashmir, Himachal Bt 
 proxtucer: China ° 
* sweet, juley and it can be eaten fresh o) 
sare known as prunes 
© es! promes are known for their laxative effect — 
wer more antioxidant than any other fruit a ’ 
“voted plum species are European plum, 


‘uted plums belongs to Prunus domes 
"© Waeties grown in India belongs to Japanes 


m have dusty ‘Souting or way Coating due to gi uCO} 
as way a 


drink stivyvite (Plum brandy) is the nationay 
a} 


9 The mei blossom (Prams mumey traditional floral emblem 


2 High sopay ‘SOatent and suitable fi 
* Lending 


r drying Withoug removal 


rune varicty- Stanley 


G* Frcs plus breeder Burbank, California, Usa 
Important Plums Soups; 
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ose Japanese plum hybrid 
we variety: Stanley 
1 
grades in plums: 3 


SS at hime of maturity: 12.5% Brix 


'y continuous flowering (ECE) gen 
em: Plumpox virus (PPV), 


Siem in topical cultivars: Sun burn 


4. Peache, 
wer Rosaceae: 22X16; Origins 
ible to water logging condition 
compatible in nature 


4 
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ia? 


yersica ® P. davididasa 


Halehaven * Kalhaven 


> domestica * P. spinasa 


Recent_ hybrids: _ 


new hybrids: Gala, Glory 
Developed through clonal selection, 
Sharbati « Florida Sun) 4 
varieties cultivated in plains of Punjab; Fle 
* Nematode resistant rootstock: Nemaguard, Nem: 
Metunity indices: Calendar date, DFFB (Days from. 
Peysiological disorder: Sunscald 
* Important varieties: July Elberta, J.H. Hale (Self-ste 
Pest and disease 
* Peach leaf curl is caused by Taphrina deformans (fun; 
* Peach leaf curl aphid (Brachyeadus helichnsyi) is the most 
* Peach short life syndrome (PSLS) is caused by ring 
Physiological disorders 


° Yale than apo 


anthrintate and methyl sali 


id 
cylate 
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the cherry vances are self sterile, it needs 
ou cherry varieties are sel-compatiby 
so known as St. Lucie Cherry is) 

Stocks: Colt and Mazzard F-12/ _ 


ws donor varieties: Stella, Vista Vic, Sene 
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invated varieties of strawberries are 
rs are day neutral types 


sation: Runners 


of planting runners or crown in hilly 


se { training system, among them mi 


woerry is a heavy feeder crop 


ching is most important cultural operation in 
rature above 15°C 


's miracle fruit/Horticultu a 
Natonal symbol of New Zealand: Actinidia deliciosa: 
China 


* Decivous dioecious vine fruit erop 
* Flowers bome: Current ‘Season shoots 
& Lasting produce of kiwi aly 


* Power colour Creamy white 10 yellowish 
A Type of init: Dery 


* Growth pattem of fut Trploid growth 
* Total phenotypie 
4 Gender change a 


Bender expression: 6 


haubatti 
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Rosaceae: 2n=2X: 


remperate nut fruit 


Berm related to 


Vari ‘ ‘almond’ 
Ties: XL, Jordana, Moy 
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Annonaceous fruits 
Date palm 
Bael 


Jamun 
West Indian Cherry 


BER 


1 King of Arid fruits’ Poor man’s fruitSummer deeidug 
sacese: Origin: Indo-China or India 
salt tolerant fruit ———— 
* Neal te for arid and semi arid eutrure v 


NOP Ber fst 
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2. AONLA 
fonak: plertiecia oe 28: re Coe oa 
eee tn tropies whereas deciduous in subtropies 
+ Subtropical fruit plant and prefers dry subtropical climate 
isa hardy, drought resistant fruit. tree, 
‘and water stagnation and frost 
popular as backyard fruit throughout the country 
& Very rich in V itamin-C (600 mg/1002) maximum in mature 
Preparation of hair dyes and hair oils 
gent fruit is used for ayurvedie. medicine 
Taded used for candy and preserve 
value: Vitality restorer 


+ Uses 


* Ideal plact for arid and semi arid 
dormancy of fertilized iruitlets 
* Idea! plant amicable for 2 to 3 tier, cropping system, 
2 Aime contains 6 Seeds/fruit 
_+ Phyllaathoig branching habit; 
* Related species. 
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Seedling 
Banarasi 


x NA 7 used as a poll 
* Unfruitfutness isam 
% Seed Sermination is ¢ 
* Commercial and more 


Crass 
on: Wind 
z Remow 50% of the erect growing shoots 
Top working ‘ 
o1¢ aged and current unreproductive 
venate the inferior variety or unprodu 


of dense, old and unreproductive tree Genii 
involves heading back (Topping) of branches 
Rejuvenation time Period: 10-12years for old orch; 


¢ 2 month of | December-January 
82'S Gone at May-June 


hal/Custard apple/Sy 
/Sharifa/Atakatal 
Basin system 3 


sop! Ramphal /Prickly 
dla Sitaphal 
from creamy. White to brown 


esting time: Decemnber-February 
Sage: Change seed colour 
Ber of Brades in Aonia: 3 


SOke/tree 


Inter, f necrosis js Physiological disorder. Browning Of Mesoca, : 
is highly 


7 Se=plible for necrosis followed by Banarasj 
Pest and diseases: A “a 


CO 64MP QUAD CAMERA 


selection from Courtalfam in 7 
1 Nadu 


hybrid: Arka Sahan (Isl: 
‘eveloped by Jalikop, 1997. 


ral hybrid 


loid species 


¢ for long distance market: Firm 

Single stem ‘ 
Practiced to enhance the fruit set 

changing fuit colour into light green 


Sestructive pest in custard apple: 
, ple: Mealy by, ) 
| disorders: “a 
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megraneme tase fs dot to cite we 
Se nie oreo nin 
tem D pores Mate (hell shane, 
repre ep aed 

me Ratewe (Fiesty Serty) 
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w (olerant varieties: Bedna, Bosek, Khog, 
nacteric fruit 3 


ready for harvest: 


break down/Blackening of arils: Disint 


‘smal break down is more inambe bahar 
* cracking of pomegranate is du 
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+ Wholesome, nutritious and delicious fruits 
& Fig fruit extremely perishable fruits 
Total sugar content of fresh fruit: 16% while 

& Fruits have high calorific value: 269 

Medicinal value: Lavative properties 

% Large shrub or deciduous tree 

» Subtropical deciduous fruit plant: 

* Fairly drought tolerant crop 
DB -Fig tree denotes “peace and Prosperity” 

* Rich in protein and digesting enzymes “Ficin” 

<C> Predominant acid in fig: Citric acid 

* Figs eymodioecious species 

# Type of fruit: Syconium (Multiple fruity 

* Type of inflorescence: Hyphanthodium, 
{Shiny cf 
* Pollination vt Coss pollination is known as 4c 

gent: Fig was, 
+ Fig 
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ueculent placenta 
iy used fruit crop for preserve making: 


* Popular types: Mirzapuri, Kagzi Gonda, Kagzi 
Narendra Bach? 


* Varseties: Pant Apama (thornless type), Pant Shiva 
ins: sullable for rainfed dryland regions 


8. P 
& Phalsa/Dkamani- Grewig subinegualis 


5 is (Syn. G. asiatiog): T; 
= Ssbompical Bashy fut plant 2 
8 Hardy éroustt tolerant 
* Woody perennial, 
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hs Java phloem Christ thorn: Carissa ea 
exereen, spiny shnab 
© Shuts are very useful for cure anaemia and an 
sich soarce of iron 
2 Hardy and drveght tolerant 
Ashean pecies Nezal plum (Carissa grandiy 
oemonly propagation: Seeds 
veining 9ystm: Single or double system 


2 Ideal frst plont for kitchen garden 
Sone Se Wianin (400 ‘g/100g) than the 4 


B Semtic Siler crop for. mango, 
Ground layering 
* Spacing: Imedg 


Sapota and guaya 


H, IMPORTANT FRUI 


Mango. i 4 
* Mango taxonomic classification given by Kosterman: 


* Mango hybridization work was started by Bums ani 


hnigue suggested by Mukherjee et a 
omponbility in mango was I" reported by S| 
© hybodisation work first at LA.R.L, New Delhi. h 


'w technique for rooting hardwood ¢ 
Mjumdar. PK, (1975) 


* Banana scoring techniques developed by Si 
* Ds oonenclatwe system used to classify Banana 
Simmonds and Kenneth Shepherd in 1955.The system 


Citrus: 
® Modem sy ‘em of citrus classification: 
+ Waher T. Swingle (1 
* Tanaka (1954) 


bri 


eueva variety in India was develop d | 
Station (GKERS ), Pune, Me 


Mstas Horticulture 
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M's 


| Trastexa virus 


| viroids 
| 


| Plasmopora viticola 
dew | Uncinula necator 


| bllelafastidiosa 


seselbird | Gloeosporium ampelophag 
¢ 


Sey mildew | Cidtum coricae 
Fusarium oxysporum py. 
Psidié a 


Pestalotiopsis psiahj 
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Ca Disorders in Fruits 


Fruits 


| Syniptor 
Soft nase 

| Bitter pit, lenticel bl 

| intemal break down, 


| Jonathan spot, water 


End spot 
Cracking 
| Leaf tip bum 


traditional Vegeta 
. French Bean, Ch 


etable gardening: 
Fcents (200 m?) land s 

dy loam is the best: 
Generally 4 methods o} 
Most convenient mi 

ome garden or Kitcher 
Market gardening is sup 
Truck gardening is 
Market gardening is 

Tuck gardening is an 


sustas Horticulture 
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ticultural Research (ITHR), Hes 
able crops: 1968 


1. Kaloo (1991) 
‘ed from IARI to Varanasi: 1 


of torste of Vegetable Research (PDVR) was ups 
Research (IVR) in 1999 


*r Of AICVIP is located at I 
* HQ of AICRP on tuber 


IVR, Varanasi, Uttar 
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1. Botanical class 
| Scientific nan 


Teponion | 4. cepa var, vivi 
A. sativum 


Leek A porrum 
Wesh onion | 4. fisrulosum 


Shallot A ascalonicum 


Chive 
Kurt 
Is 3 
y C esculenta ie 
antiquorum [ 


C  escilenta yap. 
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Pigweed 


Lettuce 
Chicory 
Endive 
Globe 


artichoke 


Jerusalem | etna tuberosus 


artichoke 
Sweet potato | Jpomea batatus | 


Water spinach | Jpomea. aquatica 


| Cabbage 


Cauliflower | Brassica oleracea 


Var. sabuda n 
[Busses ,Gteraceg var. | Ir 
| sprout gemmifera fl 
Sprouting 2. oleracea var, 
| broceali italica 
[eto 2 occa a 
Songylodes po 
Kale/collard Bz oleracea Var, 
acephala 
tris ssp, F 


Chinese 2 camps 
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ni | Tanguina 
Wax gourd _| Benincasa hispie 
Sechium edule 
‘Mita Karela | Cvelanthera pedaralaalil 
Chetkurmanis | Sauropus androgynus |} 
Chinese potato | Coleus parviflorus” 


Garden pea | Pisum sativum vars |epem 
hortense 
ee. 
+ 


French bean | Phaseolus vulgaris 


Lima bean | Phaseolus lunatus [z 
‘| se 


Lableb bean | Lablab purpureus [z 


| Cluster bean | Chamopsis 
tetragonolobus 

| Winged bean Psophocarpus : 
tetragonolobus s 

| Broad bean | Vicia faba 

| 


Cowpea Vigna unguiculata 


Pachyrrhizus erosus | Root 


Trigoneltg 
8raceum 
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Classification based 


5. Type of inflorescence 


prescemce Crops 
Cole crops, cucurbits, ra 


7. Classification pared on tolerasas 
+ Less tolerant 


‘omato, chilli, radish, carrot, 
|Potzto, + Sweet potato, rhubarb 


ydrocyanic acid a 
PDicscorine 
Solanine 


Cholinesterase inhibitors 


| Pusa Nayanjyothi 


Palam Hriday 


= Palam Vichitra s 
— 


Tomo | Pusa Rohini 
Besrect | Detroit Dark Red 


Peps | KTPL-19 


Pumpkin | Arka Chandan 
4 a of more 
: : epression | 


Extent 


pollination 


* 
Mechanism Which ania for. autogamy; 
‘orphism 


laustas Horticulture 


6. Male sterility systems in ve 
of male | Inberitance pattern 


~~ 


Duplicate dominant gene 
toplasmi-Genic | Single recessive gene (mms) 


sieriliy 
CaK Two recessive gen 
Single dominant gene 
2 Stamina! male | Single recessive gene 
sterility (x!) 


x a male sterility 


Position! sterility | Single recessive gene 
s) 


& Exsenedstigma | "| Sinake recessive gene 
Sterility (ex) | 


Aas 


Crops | Inheritance Commercially 
| utilized genes 
Single recessive gene | ps-2 

Single recessive gene | ms-12 & ms-3 

Single recessive gene | ms-J 


Tomato 
[cua 
[ Maskaeton 


‘Crops GS 


Commercially 
utilised 
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Genetic Mecha: 
2. Commonly utilized Genet na 


Mctatse | Vewetabies 


“comnce ani mechanical | Tomato, brinjal 


<< (natural) pollination Onion, u 
radish, chilli, cay 


10. Commoaly utilized Genetic Mechanism 
Cucurbits 


Mechanism | Cucurbit vegetables 
without | Pumpkin 


All monoecious 
cucurbits 


‘Ezssculation xd hand pollination Musk melon 


[een [cam 


Packing of mele flowers and 
low 10 open pollinas 


Use of pynoecions lines 


@O REDMI NOTE 8 PRO 
CO 64MP°QUAB-CAMERA 


C. Solanaceous Ve; 


ivated tomato Is divide 
eesti 
: More than 90% of the fre 
eapersicum: Solanaceae: 2n=2X=24: fonstcc sa 
's considered as “Poor man’s Orange” in India pense 
Tomo is universally treated as a Protective food “ Pritarces 5 
Tomato world’s Tomato cid 
Highly sel-pollinated 
Anther dehiscence: fon 


‘Tomato fruit: berry with. 
Optimum CO; cone 
Husk tomato: Physalis 
[mportant species: 
Solanum Iycopersicum — 
cerasiformae 


Solanum pimpinellifolium 


Sinn pol 


5. beopersicum var. cei 
S.cheesmaniae 


5 pimpinellifolium = 


due 
nit contains yaya! “llycopen i 
n» Yeopene 30.59 e/g of fresh Suit 
{or polination: 9190 ine 


234 


: ‘optimum rel 
spomnato partheno 
* For indeterminate tomato single stem training is 
* Training, Staking and pruning are followed in inde 
*. Selftopping sel pruning (sp)- term related to d 


tomato 
line (ps-2) is commercially 


: ” 
* GMS line maintained by heterogenous male fertile line 
<Z Gemson (02) nove lycopene but redugeg 
So Telp 


‘Bebe increases vitamin A content by 25.50% #* Tomato precoolit 


"TCV restos genes The optimum storage 


‘Mature green fruit 


-— Transgenic variety: Fl 
* In India the book en 
*— Tomato genome was 
Tomato genome size 
* Father of tomato breeding: 
Father of tomato: Dr. tH 
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settee of tomate 
= Roma Labonita Sioux, Marvel, B 
Tomato » S pomponelivotnam | Interse 


Sioux * Improved Meerut | Most f 
Improved Meenuti x Red - 


Selection from Tip Top 


Selection from V-685 


oreunt variety with features: 
. + Sotatte fhe povthen plains: Pusa Ruby, Pusa R 
+ Dverminare Pasa Sheetal, Punjab Chhuharn, 
+ txksorminat: Pasa Ruby, Sioux, Manglobe, 
*  Sotathle fy hills: Sioux, Best of All, Marglobe 
%- High Bearotene variety: Caro-Rich 
©» Panhenoenpic variety of tomato: Severianin _ 
Sessler provessing varieties: Roma, §-152, 
Melia Shola and Melka 
+ Scsacium wilt resistant variety: Marglobe, Rutgers, P 
* Root knot sematode resistant varieties: Pusa-120, His; 


* essa wo buccerial wilt: Arka Alok, Arkn Abhijit, 
* Taple disease resistance to TOLCV, bacterial wilt and 


Disease and pest of tomato: 
Fungal disease 


Disease Scientific name 
Late blighe Piytophthora infestans 
Early dleghs (collar ree) | Alternaria solani 

| 


CO 64MP QUAD CAMER 


+ ig scedts of bvinjal contains about 250 seeds 
Longer storage period the seeds should be dried y 
 Povessing cultivars should have high dry matter an 
©  Wmus pautow plants should be planted in vieh 
* 
. 


Sarkanda Gness (Arnanbhus arundinaceus) used ag I 
‘sptcason of 24D @ 2 ppm flowering induces py 


and total yield > 
*e Srinial fruits has longest shelf-life (4 Weeks) 
* Naga’ anv Kidd first reported hybrid vigour in Brin 
#  Dweggenin is the most important source of raw mat 
*  Soiasoing, which is chemically very close to diosg 

vf %- Commercial Solasodine yielding species: § g 
thence 

Pest and diseases: 


* Stow’ and fruit borer (Leucinodes orbonalis) is the m 
| 4 


* Yield loss due to shoot and fruit borer: 70% 
*  Phomopsis blight (Phomopsis vexans) is serious d 

¥ * Bacterial wilt (Pseudomonas solanacearum) is a serio 
” * Fusarium wilt, Ferzicillivm wilt is major vascular 
® 1p 1939, Thomas and Kris 


* ena ee brinjal in India developed by MAHYCO us 
* Orobanche spp. (root parasite) is the seri 
{ 
Varieties of | brinjal: 


ous Weed of brinja 


7 


Poss Hybeid-6 


oes (Sel BoD S912 
Pes Sel 91-21Sel sua : 
ty 12 
a ar 


vis Anand 
Ans Necikanth (BWR 


% 
Pact Beigial Hybrid-t 
Rybeiés: COBH-1 COBH 2 
Important variety with features: 
* Resistant 10 Fasarium wilt: Florida Market 
4 Sted fc rtuon cropping: Hissar Jamun 
, =a sit ia: ae 
: ae <a is fruit rot; Pusa Bhairay, Pusa. 
© Sofdeitandiseasyt harvest: NDB-25 


246 


+ Highest pangency chilli: Bhut Jolokia (India): 19 
penper 
+ Ohi an capsicum classified as often cross polling 
+ Gros puiination perventage in chil about 6395 
inafon agents: Bees 
Suit: Multisseeded berry 


* Main plznting season of chilli: June-July 

* Generally yield of green chillis 3-4 times higher than gj 

*  10Dkeoftipe ruts gives a 25-40 kg of dry chilli 
Suit drying temperature: $4.4°C for 2-3 g 


Peo [iviginteop J 


Green chilli 
* Boletion distance for hybrid seed 


Production: 400 m 
Female: Male ratio for seed 


lal features of variety: 
Kashi Anmol: popular i 
VNR-332 (Rani) ang 
* Resistant to mosaic 
Horticulture 


6 : to thrips: NP-46A ° 
Yellow anther Qype and resistant to thrips and mit pest and diseas 


actoval wilt resistant variety; Utkal Reshmi 


iscase resistance variety: Punjab Surakh 


god root rot, and shoot 


porate | 


* pexper is also known as Shimla Mirch 


nf > Copsican bs bidirectional root system _ 
iM *  Fizechal Pradesh is the leading supplier of capsicur =e 
yea = (Chins is the major producer of capsicum in the world _ 
‘Pp 7 Defi F; hybrid of capsicum : Bharat, Indo Amer 
‘ sy Varieties of capsicum: 
S c Varieties Breeding methods 
Sweet Banana : 
California I a Mal 
Pia | 
Yolo Wonder z 
| = Mobini | Introduced from USA ady’s finger or Okra; 
Garey | tnvoduced fiom USA 2 %* Warm season 


Seed of okra will no 
Okra, seed germij 
Yolo Wond. - Temperature above. 
=“ Russian Yellow 4 A= Fruits rich source of 
Fruits rich 
30mg/100g) 
Mucilage present it 
acids 
© Oil content in okra see 


* Protein content in of 
* 


<< Haghest provctivetye Charishygarh 
<<  Nanowa! emerge peotuctivitye 11.9 Muha 3 
© Moor Okra growing states: West Bengal > Guyjan 
+ Loading obra prostoer in the world: ladia (72.0 

# After onine obva accounts 70% of the 30% 


> Marbiqian Singh initiated systematic research 


Type of thet okra: Capsule 


No dnteoeding depression In okra 
sel) reported chromosome number in okra: 2n=| 


Comemed okra is « polyploidy in nature 


, 
. 
. 
. 


sess are cultivated form: Abelmaschus 
‘deimasohus maschatus 


Featares = 
Progenite ef cultivated okra, Origin: North India 
. 


| of okra 
: Cosmene oltre West African okra 
__Gessess okra is a natural amphidiploid between 
Geass okra (Complex poly species) 

ii 


rwed okre Abelmaschus escutentus ty a ‘natural 


Rainy season 
4 viability: 2 years 


devastating dise 
roaster tabael) 


Yield loss in okra due to Y 
Abelmoschus manthot 


=a : 
? 


2, Interspecific hybridization: 
Pusa Ad | 4 ecules. manihor sp manthon " 


Cole crops belongs to the f; 
‘Language: Cauliflower-Latin; 
Cauliflowers, Cabbage, 
originated from common a 


Cauliflower is the only crop 
between vegetative and 
Excessive use of cole crops 
ighest vitamin-A: 1" Kale 
i : 1" Kale 
* Cultivation of broccoli and 
Cole crops are biennial d 
Vegetative stage 2.R 
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» a a ee a 
 € Cole crops need chilling requirement for inf 


* Absence of chilling plants are continue their vegetative s 
2% Cole crops ae calecole (grown in chalk soils) 
“co Cole crops are highly heterozygous and heterogeneous in 

* Cole crops ae highly cross pollinated crop due to proto 
* Mais pollinating agents: Honey bees and flies 
* Asses the cole crops, highly cross pollinated crop: 
cabbeng-73%, Brussels sprout- 72% 
Pal Tewadynamous is the special anther type feature of cole 


¢ bbage: Brassica of 
* Spssal Kind of ped or ype of fit in cole crops: Siliqua 


caboge is moray 
abbage is shallow 
Edible part of cabbage: 
‘The term head is use 
Chinese cabbage and 
India rank 3 in cabbage pr 
Leading cabbage 
Cabbage F; hybrids 
Highest productivity: 
‘National average pro 
Major Cabbage gro’ 
Cabbage hybrids are 
SI system for hybrid se: 
lead compactness is 
Japan is the 1* count 
released from Japan (19 
Flavour in cabbage leay 
* Cabbage juice remedy 
* Sauerkraut is ferment 


Rustas Horticulture 
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carta has a corse let 00 SEU 
emis. has ant Cancer nn 
ris < 


Black lee/ary ne c 
Black leg di 


ies of cabbage: 


* 


Comical head variety: Jersey Wakefield 
AGE 


* = Seod rae: 
+ Excl varieties: $00 g/ha 


+ Late varieties: 375 ghha 
* Cabbage is highly cross pollinated crop 
‘ of cross pollination is 73% 


* Red cabbage -C, salt index 
* Salt index is « measure of the salt concentration as m ben ; 
litre of soil moisture = 
penhagen 
Market = 
GMR-t (Fs | 83-1-621, 
hybrid) 


* Cran tt govt adhd maton in ab : 
ination of, . 
30S enema ny aie 
Ppm increases Savoy cabbage variety: Chie! 
Exotic hybrids marketed b 


ethods of seeq Production in cabbage: 
Tolerant to high temperatu 


+ seal” 04 Gn st) Pte fg 


tas Horticulture 


} 2. Cavliftower: Brassica olerceea var. bomrytis: 

: regian (Cyperus) “ 4 

14 * The name cauliflower has originated from Jatin 
‘al (Flower) ea 

* Cauliflower curd is @ prefloral fleshy apical meri 

* —Thermosensitive crop _ = 
* Edible part of cauliflower is known as “curds” 

. 

* 

* 


hills i 
Cauliflower was introduced to India in 1822 by Dr.. 4 scooping means rem 
India is the largest producer of cauliflower inthe storage temperature: 
In India cauliflower is classified into 4 groups 


Black rot and black legs 
minutes 
ies of cauliflower: 


* — Highest productivity: West Bengal 

* — National average productivity: 19.6 Mt/ha 

* — Major cauliflower growing states: West B 

* Cauliflower has descended through mutation and 
+ — Ancestor of cauliflower: Brassica cretica 


* The present day Indian Cauliflower developed as 
and Cornish types 


* Caulifiower is a monogenomic species whose g 
iflower curd formation is due to 2 


* Type of inflorescence: Racemose 
* Felt index (FD): used to determine the selfcomp til 
nes 

FI:>2 SI line, <1 SC line, 1-2 Pseudo-S} line 

* Ealty Indian Cauliflower and wi i 
incmptty Winter cauliflower | 
* Early cauliflower. 
* Late 
* Seed 


* 


and Sprouting 


Broccoli are annual in it 
"ype-Snowbaly (self-blan 
rate: 


ching growth habit) 


* Early crop: 500-600 w/a 
7 Mid ard ae cops: 35 
* Onicumteaperaute forcing  o ; 


for curd initiation ig 17-20°C by 


features of important 
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Paws Betakesani: orange colound: 
~ tached variety of cauliflower; Pusa Dee; 
* Seif blanched and offSeason variety: Pusa Himjy 
* Tolerant fo curd and inflorescence blight: Pusa. 
* ) resistant fo black rot and free from ric ae 
. it lanting: O 
* _ Resistant to black rot, curd and inflorescence blight: pes ine of nee 
* Resistant to black rot: Pusa Snowball K-1 Type of int va 
ropical cauliflower variety from ITHR: Arka Kanti_ ’ seed rate 80 ae 
3 Synthetic variety: Pant Gobhi-3 Early varieties 


Physiological disorders of cauliflower: 


White Vienna is most 
“New variety: Palam n 
¢ Storage temperature; 0°C an 


| Aigow erminlbud & Flt form 
curd 


| Sprouting Broccoli: 


Small leaves in the curds ‘Mediterranean region 
Development of small curds in young E Broccoli is a cool s 
ae lant pl Broccoli is an alian 

= i - F Broccoli refers to youn 
w — | Mid ib develop en " = USA is the leading 
Chicwosis 2 de Broccoli grown in In 

In India sprouting broc 
Broccoli improv 


Broccoli is an importe 


Sprouting broccoli 
cabbage 


Sprouting broccoli is 
Heading broccoli is h 


Seed rate: 400-500 o/ha 


2s Horticulture 


- 


Broccoli harvest when before buds open 
Sprouting Broccoli for optimum tempe 
development 
Temperature for Brussels sprouts and Sprouting 
2 Yellowing of brocooli is a problem in storage 
Yellowing of broceali is delayed by 1-MCP 


is purple variety of heading broccoli type 


725 boccl developed from lalan Green sp 


Purple Sicilian broccoli algp 
kn 7 
De Citco is main wi ot Pupe cautifo 


Rubil 


Genetic male sterility 


passels sprouts have 


Pest of cole crops: 


| Diamond back moth 


| Stem borer 


Important other crecifer = 


a = 


Smooth keaved kale 


Thousand head kale = 
Tree kale 3) Water males 
Maxow stem Kale gD Bitter 
, 7, Snakegourd 
(Chinese kale me 
| Collards = | 


13. Chow-chor 


pneral cucurbits: 
Cucurbits is the largest 
Cucurbits- term coined 
Cocubit ae 
Cucurbits are C3 plants 
Cucurnis and Cea 


Vegetative propagated. 
Gourd) 


ZX Bitter gourd rich in Vit 

= high in protein (3.1%), C 

A Meta-xenia common in 
Bitter pollen or for 

“~~ known as metaxenia 


Bitter principle in 
%* —Cucurbitacins and te 
< Watermelon is a highly 
andromonoecious 3 
* Flowering in cucurbits: 
¥ Sex ratio in cucurbits: 
=* Hermaphrodite is con 
* 
* 
x 
* 


* 
* 
* 
* 
* 
* 


Long day and high tem 
1" 4-6 nodes bear stay 
Staminate flower 
Growth regulator 
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in cucurbits to enhance the 
* Stort day sreatment 9 hrs: Female 
ar Geocraly i cocurtits to enbance the male 
Long day treatment 16 hrs: Male flower is = 
; | 7 7 ‘Asiatic/orient 
sh markedslicing/salad 
Fruit shape- ey! 
© Fruit length length/c 
Fruit skin colour: 


ahenocarpy (Seedless 
parthenocarpy is the: 
Complex inheritance 


ng cucumber 


jynoecious cucumber 
«Produces only female 
= Male flowers 
in gynoecious lin 
* Gynoecious in cucumt 
po * gynoecious Fy h 
* Economic sex ratio of 
+ The expression of 
interacting with ge 
Induction of parthe1 
Ethylene sex hor 
AVG induce only m: 


Xenia: Effect of genes 
Metaxenia: Effe 
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* of inbred Fines from 
pedigree method ca 
* More seabje female sex expression ‘inF, hybrid 
hermaphroditic powny mildew resistank 
Pest and diseases: vn 
cueconain SMR-9. 
_adromonoecious Variety: 


atesome food/ kharboon: ¢ 
Pe ichave a good inter-state 
Melon used as vegetables 
Immature melons may 
Mature fruit may be: 
|__fdible portion of mel 
Cantaloupe contains 45 
Muskmelon mixed 
Variety Sarda melon is 
Muskmelon seed doesnot 
Muskmelon is slightly n 
Predominant sex form inn 
Hand pollination is n 
+ Ideal for sugar accumulatic 
igh quality melons shoul 
‘* Seed rate: 5-6 kg/ha 
‘+ Melon is a diploid speci 
* Fruit set in monoecious: 
* Male sterile line (ms-; 
production 
* Ideal accumulation of: 


* = The yellow and orange- 
of vitamin A 


Munger and Robinson 
* C melo is the most 

* Snap melon: Cy 
"Snap me 

" Snap melon and mus 

* Kakri/Vella 

* Snakemelon (var, =xUC 

Austas Horticulture 
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M3*D 
MS-1 « 
cultivar 
_—— 


jie features of important: 
-fion slip stage variety; Ha 
7” sca long melon variety: 
+ pesistant to Fusarium: wills | 
Delicious 51 
otic varieties: PMR-45, 
sportant pest and disease 
"Powdery mildew: The most p 
= First variety resistant to po 
ny mildew: Pseudop, 
B ecione with bin rete 
Fusarium wilt: Fusarium o 
have been reported, Two 
Sudden wilt disease of melon; 
Gummy stem blight: Didymella 
= subtropical regions and greenhous 
=e CMY, CGMMV, SqMY, P 


cucurbits 


Melons 
Common name 

Musk Melon 

| Long/Serpent melon/Kakri 
Oriental pickling melon 

Snap Melot/Phoot/Phoonte N 
Nutmeg melon/Netted melon 
Serpent Mmelon/Snake melon 
Mango melon/Garden melon 


Ghaustas Horticulture 
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Watermel 
lon 
* Mini 
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"ered With fleshy per 


in India 


eX 313 popular triploid 

production of tetraploid plants: 

risa @ 25-250 ppm increase; 
n end rot of water m 


rhe fruits stored for2 to 
jyotermeion skin colour and 


jes of watermelon: 


+ Teo isa ven atmactive and stable tetrapioad: 
anthracnose varien: Congo 
2 Resistant an Fkcomame wilt: Conqueror 
+ Roscanr o> Fiuiew wilt and anthracnose: Fairfigg 


5) sweet gourd/Kakrol/ 
carotene 


Major pest and disease 


Sc exer motte mosaic vires (CGMMV}s 
Sem bight fungal pathogen Didymella 


+ All 4 species produce b 
Monoccious and bitterfruit: 
alsamina (20=22) : 
pitersourd is incompatible 
optimum temperature for b 
seed rate: 4.5-6 kg/ha 
eed germination enhanced b 
For enhancing the female: ma 
For induction of hermap! 

— Heterosis in bittergourd was 
Gynoccious in bittergourd i 
= = ittergourd gynoecious Ii 


Watermelon Strain (PRSV-W 
ipkis spp) 


Bitter gourd: Inheritance 


Tinda fruit is harvested at tender stage being Dominant over Vi 


Variety: Arka Tinda, Pusa 5 
se Raunak (New variety) 


* is useful for cough and improvit circa ee 
e RE : > and improving blood cir seed protein (ricine) of bi 
‘pomum temperature for germination of round melon culture 
* Mil is the most effective PGR which enhances femal, 
* 
* 


ties of bittergourd: 


5. BITTERGOURD varie 
Momordica charantia: In=2X=79 j 


5. Balsam PearBitter Melon: 


ay 6. BOTTLEGO! 
fa) § Bottlegourd/ White Flowered Gourd: Lagenaria sic. 
Cc 


LY 
Pent Sankar Lauki 1 | 


* Stallow rooted crop 
x Prefers 2 bot and humid climate for the best growth 

* Xt withstand cold climate better than muskmelon and y 
* Stor ay and humid climate produce female flowers 


* Cross pollinated crop 
* Female: Male ration: 2:1 or 3:1 
Pinehing of male flowers on female plant 
Za Production 


7, Cucumber of the southey 


* Snake gourd occupies : 


*—Trichosanthinn’ 


“sUstas Horticulture 


icties: 
vie varie } 
> Kashi Dhawal 
2 Tencillz 
* Commoniy followed taining system: Bower or arbogs 
* Varieties: Konkan Swets- Suitable for cultivation , 


COI, CO-2 (Short fraited variety), PKM-1 (Long 


8. POINTED Go 


crop 
Dioecious ct 
More sensitive to water logs 


lant parts of o 
& King of gourds’/Parwat: Trickosanthes dioica: 2n=2X- 2 All the pl 


* Divecious, percanial climbing or trailing habit 


diabetes ‘ 
Commercial propagation by 
* = Pramary centre of on; Bengal-Assam Area planting time: June-July and 
* Sood crop for riverbed cultivation 
= 


“ad eakanced postharvest life of fruits 
* IVR Variety: Kashi Alankar 


Varieties: KAU: Sulabha, 1Gh 
a ~ * Commexcial Propagation by stem cuttings 


35 


® = Cumings requirement: 2000-2500 Cuttings/ha 


% Wer gourd /Hairy MetomWinice 


Melon/, Ash Pumpkin 
Melon/Wax Gourd/White Gourd/ 


Flower colour of sponge 
Petha: Benincasa higp : + Flower colour of ridge g 
* =~ Monoecious annual climber 
* Ash gourd is 800d for people suffering from Weak ner 
* The ayurvedic “Kooshmanda Asayan % Sponge gourd fruits cont 
* Agra Petha is a “ee Progenitor of cultivat 
* Optimum temper 


The trend of evoluation in L 
# Seed rate: 4-5 kg/ha 


= sustas Horticulture 


Varieties of ridge gourd and sponge gourd: ‘“ 
[Ridge gourd ee 
Pusa Netan optimum temperature 
Puss Nasder pumpkins: ieee 
Arka Summeet p 5 Ethephon @ 600 
Arka Sujath A i 


yrbita BFOUPS: 
PKM-I- Induced mutant Phule p 

CO-1 and 00.2 

Punjab Sadabahar 


AND s 
Tropical 


Cucur! 


: fi Transgenic variety: Freedom; RS 
< * Kerogbytic forms: C: digitata, C. palmata, C. lindlata, c 4 
pA, * Mesophytic forms: C: feyoltg, ¢ sororla, C; lunde| 
ht * Purp vitamin-A- 1609 11) j3. Chow-chow: Sechium edule: © 
+ * Commonly grown species j + Herbaceous perennial elit 
f ’ _ Popilae sameer *~ Only single seeded fi 
i * * Among gourds richest in 
* Largest * Viviparous germination | 
* Cucurby * Fruits as well as t 
* Highly sensitive to 
leat yourd op ; * Edible part: Fruit and 
Y > Buffalo wd: C% 4 * Commercially 
lo Tate CMe foctsina fs * Storage life: 2-4 cs 
F Fete gourg Cwcwrbita Mndethang: * Types: Round White, [ 
oe PUMPKD is bghy xy yy, * Major fruit bearing 
pe ao k 


Yield: 500-600 ha 
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Disease and pest of cucurbits: 


Diseases 


Garden Pea — 
indian Bean 


cowpea 
Winged Bean 


Minor Leguminous 


Green mottle | Virus 


Bud necrosis Virus 


oe 


et Central Asia was regarded! 
Fruit By Dancus cucurbitae tequme vegetables belongs 
Rei pumpkin | 4ulacophona foveivolis Major leguminous vegetab 
beetle bean 
Minor leguminous veget 
4 ; 


Beant 


4 Pea is one of the world’ 
"+ Ancestor of pea 


5 Abyssinicum Pea: , 
Garden pea is a choice vey 
The green shelled seeds ri 


Green seeds are used 
dehydration) 


Garden pea is a cool s 
summer season in hills, 


Edible podded peas are 21 
Snap pea (Pisum sativun 


cor china pea (Pisum sativum yar, 


~ garden pea growing state: Uttar P 
yoing states: UP > MP > 


sm is maintained at Nordic Gene Bank, 
ed varieties are more tolerant to higher tem, 


_ — 


cr price in market 


season: varitties are dwarf, pod maturity: 40 10 45 d ay 


* Mid 


seson varieties: pod maturity in 60 to 65 days, total 
* Late varieties: Tall (4 10 SA) and needs staking. Pod manu 


+ Early: 100-120 kehha 
+ Mid-late: 80-90 ke/ha 


Soap Peo varieties: Sugar stick, Sugar Snap, Sugar § 
tovh fresh market and dehydration vat 
Anke! (Wrinkled and dark gre 
‘sauiji and Meteor . 
ied variety: Arkel and Bonneville 
g variety: Fusarium wilt resistant variety: 
r Early varieties: Jawahar Matar 3, 
powdery mildew: JP 83 
i: Edible podded 
P-1S: Edible podded, Resistant to powdery mildew 
uss Pragati: Resistant to powdery mildew 


powdery mildew: Palam Priya 
ular variety of Madhya Pradesh: Khaper Kh 
ible podded (pods soft without any parchment 
Fusarium wilt resistant variety: Alaska, Surprise 
Resistant source of pea aphid Feltham, First and Meteor 
Tolerant to salinity New Line Perfection, Market Prize ni 
* Branching habit pea variety: Lincoln and Wando 
% Late varicties highly susceptible to powdery mildew. 
* Early varieties susceptible to fusarium wilt 
* Fusarium wilt most. devastating discases of pea, yield to 
Diseases of garden pea: 
Diseases | Casual organism 
| Root rots | Aphanomyces euteiches 
ae | 
pa mildew | Bysiphe, polygoni 
Atcochya foot | Ascochyug Dist 
Fusarium Wilt 
Rust 


{ Fusarium axssporim py, isi 
Uromyces pis) 


2.1 
pbeant Phaseolus valera 
ys: Kidney Bom, Hesteaaie 
ron of temperate regions 
Sunday special vepetable 


and it 
asa dry seeds 
i content: Dry seeds 


Itdocs not nodulate with n 
Sowing time: Plains: S 
Inflorescence: Raceme 
Pedigree method has been 
french bean 

Pod colour is controlled 


Pod straightness is imports 
White seed is preferred by & 
+ Progenitor/ancestor: 


+ Lima Bean; 


+ Selmte 
+ Bash ype: 6S kph 
+ Pole ope: 2530 kya 
+ Prvomenpence herbicide applications: Fh 
Pest and diseases - 
+ Rest Chomyow phasewli: epidemic disease in 
* oe Scan mosaic is most serious virus disease 
Asty stom Digit is caused by fungal (Macropho 


*  Comsoe blight is bacterial disease authamonas p 


1 Trasverse cotyledon cracking (TCC) is a major, 
“st Hypocory! cracking or necrosis is the germination d 
Speceg/ cracking or neerosis disorder is due to low g 
=> Lew protein in French bean is due to calcium and 
Varieties of French bean: 


Bust types 
Peso Parvai | X-ray mutant of Wax Pod 


Ave Komal | Introduced from Australia 
As Sovcks | Photoinsensitive, Resistance to rust 
Artz Komal | Photoinsensitive 


SelEpollinated erop 
Seed rate: 20-30 keyha 
2+ Rewa variety have high 
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Varieties of Indian beant 


Pole (pes pes 


| Bush type 

Puss Early Prolific, Pusa Sem-2, ieee 
Sean3 

[ Arka Vijay 


Arka Sambbram 


Arka Komal 
Arka Bold 


ka Amogh 


self-pollinated crop 
Tolerant to drought 


~ Cluster bean contains am 


_ae Guar meal (dry 
0-1; Selection from HD-18 of Hisar E cuuster bean seeds co 


C0-2-Selection from Chinna Avarai i ~ Gum of cluster bean 
€0-3- Selection from Yanaikathu Avarai : Young plens ofa 
(CO-4: Selection from Sivappu Avarak f 
CO: Selection from Kezhitkal Avarai 


Avare 
* Bush type, photoinsensitive, tolerant to heat and drought: Ar 
* ‘Suitable for vegetable purpose: Arka Jay 
Disease of ‘common bean; 
| Diseases 


Casual organism 
iz Anthracnose Colletotrichum linde 
Web blight 


{ Angular leaf spot 
Floury leaf ‘spot 


Rhizoctonia ‘solani 


| Pseudocereospora, &riseola 
Mycovellasiella phaseoli 


[Poacy : 
a cena 


Day neutral plant 
Olericutture 4d Shallow rooted: 
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+ Long penducles Cowpea/ Fibre cowpea: Vigna 
+ Pulse type: Vigna unguigulata var, radiata 


we ‘ternational cowpea breeding work is carried 
“Agriculture, Ibadan, Nigeria 
* Protein content in cowpea seeds varies 23-28% 


stalk/Four angled bean 
Herbaceous plant 
Practically alll parts of th 
Short day plant 


Yam bean/Jicama; Pa 


Short day plant 
Commercial propagat 


Related Species: 


©, Other minor leguminous vegetable crop species: 


 allium is Greek: 
Onion belongs to 


Onion cultivars grows 
kharif (14 hours for bul 


Co 


Leading state in onion area and production; Mah 
+ — Leading onion producing states: Maharashtra > 

* Leading onion producing countries in world: Ch 
_-t- Lassalgoan in Maharashtra is the biggest onion 

* Onion accounts 77% of the total foreign exchange ¢ 
+ Highest productivity of onion in India: Gujarat 
_#> National Research Centre for Onion and Garlic (NR 


~"e NROOG established in 1994 


* New same of NRCOG, Project Directorate on Onion 
Maharashtra: 2008 
* National Horticultural Research Development Foundat 


# Nick name Mr. Onion given to Dr. H. A, Jones 
+ Ancestor of onion: Altium vavilovit 


+ Potato Onion/Underground Onion/Multiplie 


aggregatum 
+ Leek/Great Headed Garlic/Kurrat: Allium ap 


 apomixis: Altizom spp, 
“ete: Alm gatanthum 
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‘ celfing and massing b 


1° CMS identified in 


Onion seed viability: 1 
Egyptian or tree onions: 


Requirement of bulbs for se 


Pre emergence herbicid 

kg/ha 

Critical period of erop: 
Yield reduction is due: 


Yield and Harvesting 


+ Onion post harvest losses: 30-60% é 
* Reduction oF sprouting : Gamma rays @ 60Gy 


* Onion bulbs stored at 0-4.5°C. 
* Best bulb storage temperature: 0°C at 60-75% 


+> Ideal TSS content for dehydration industry: =4, 
Preferable onion bulb colour for dehydration | 
Desirable drying ratio for onion: 6:1 
a Indian varieties have drying ratio: 10:1 
"Meal pyrivic acid for detnyeeattae industry: 0.50.9 
* Forgetting best quality onion seed, Bulb to seeq 
* Forgetting higher yield of onion seed, seed to sa 
* Average seed yield: 800-850 kg/ha 
> Bull colour is govemed by 5 major genes (ICGLR} 
“Black seed colour is controlled by single dominane 
* Bulb shape is governed by multiple genes 


* Downy mildew is controled by single recessive ‘gene 


Varieties of onion: 


Multiplier onion Varieties: | 
Recommended Variety of 


Suitable varieties for hi 
Lockyar Brown 


istas Horticulture 


‘* Long day variety: Brown Spanish 
* Resistant to thrips: N-53 and Pusa Ratnar 


* Suitable for both kharif and rabi season: Arka} 
table for Kharif season: N53, Arka Kalyan, A 


= Sui 
41 

* Recommended variety for green onion: Pusa § 

* Resistant to purple blotch: Italian Red and Local 


* Suitable for salad purpose: Early Grano 


#  Ininsia, mostly grown varieties are 
~~ Curing is done to remove excess moist 
4 poe aiyecliie cee 0 
Commercial propagation; cloves 
a Required cloves: 350-500 kevha . 
Critical day length for bulbing in garlic is 1 
"Alicia is the antibacterial substances of g 
~“g-_ Tiwe Garlic lavoris due to diallyl disulfidls 
~~ Recovery of eloves in the garlic bulbs ranges 
vacieabens a 
* =NHRDF, Nasik : 
© Agrifound White (G41) 
© Agrifound Parvati-1(G-313) 
© — Agrifound Parvati-2 (G-408) 
© Yamuna Safed-1 (G-1) 
* DOG, Rajagurunagar, Maharashtra 
© Bhima Omkar 
* Other varieties: 
© Pant Lohit 
OQ HG-17 


* = Specific features of important variety: 
: gee ‘Most of cultivars available, Jamnagar 
iiss L 
+ G-282: Big size clove and early variety, suitable for 
+ Exotic variety; Creole, Italian and Tahiti 


+ Tolerant to 
Dorthern (G: 


Kanji- an. appetizing 


‘The Daucus carota and Ya 


Sup ites dat exesive 
‘Plog is due to delaying of karvet 


© Cart send oil is commercially used in France 


+ Corvot pigmentation: 
+ Red colour of carrot > Lycopene : 
+ Orange colour of carrot > B-csrotene 
+ Puple colour of cart > Anthocyanin 


+ Yellow colour of carrot >Xanthophyll 
+ Sighe accumulation of carotene occurs in older cell 
*  C=otenoids in carrot is accumulated in 
* Sigh carotene mass (HCM) varieties have higher 
Ba ‘Tee high level of B-carotene enhanced using phe: 
os ‘Total carotenoid ranges from 80-120 ppm 
*__S-caretene percentage in carrot root: 50%  ~ “ 
“% Anthocyania content of black carrot tanges from 17: 
* Average range of phytonutrients in carrot; 
+ B-caratene: 60-500 ppm 
+ Lycopene: 50-100 ppm 
+ Lutein: 1-5 ppm 
~~ Hispd branches produced from 2™ year 
* Cerotis an anaual herb for root production and bi 1 
Soot quality cart contains maximum corte and * 
* Type of fruit: Schizocarp 
* Type of inflorescence: Compound umbel 
= Carot ower is protandrous in nature 


Bab; 
seed yield: 500-600 kg/ha 


poole (1937) was 1* 


Carrot yellows is virus 


fascifrons) 
Carrot root knot nemat 


ep red or purple coloured 


Tolerant to heat and 


Fi Hybrid 1" Temperate earrop 


| 


Mid season to late 


‘* Indigenous type of 
* Radish pungency is d 
* Major glucosinolates. 
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Type of inflorescence; Terminal Raceme 
* Fruits Indehiscent pod type fe, Siliqua 

% No problem of seed shattering 

* Suitable temperature for radish cultivation 10 
+ Rauish roots develop best flavour, texture and 


+ Seed viability: 4-5 years 
* Pseudo self-incompatibility is observed in R 
* Radish is cross pollinated (entomophilous) cro, 
* Radish isa cross pollinated vegetable due to sp 
* Cylindrical root shape preferred for mechanical 
* Radish is useful for curing liver and gall bladder of 


* = Seed rate: 4 a 
+ Tropical types: 8-10 kg/ha 

+ Temperate types: 10-12 kg/ha 
* Varieties: Bombay Red, Chinese Rose, Contai i 
* Japanese varieties: Sakurajuma a 
* Japanese White variety set seeds in plains y Popular variety in North 
Asser Tete. % Giant variety more than 1, 
* For nucleus seed production root to 
* Male sterility in Radish 12 5 


‘* Clubroot is a soil borne. 

* White rust: Albugo 

ysiological disorders 
Pore extent; Pores are 


@O REDMI! 
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ere 


4. Beetroot: Bets vulgaris: 2n=2X=18: Family: Cheng 
4 Beetroot is rich source of folic acid, essential 
oie 
+ Garden beet, sugar beet, swiss chard, mangel, p 
* Garden beet originated from Beta vulgaris ssp, 


- _ 
+ Kh ‘maturing beetroot variety: Crosby Egyptian and Early Wonder 
+ Early \ent in beetroot is due te hightemperature 
poot colour developm ars Be 


* Leaf beet chard: Beta vulgaris ssp. ciel disease yellow virus is transmitted by aphids 
* Garden beet/fodder beet/sugar beet: Beta Beet i virus is transmitted by hoppers. pie 
* Ancestor of beetoot: Sea beet- Beta vulgaris Curly cal spot: C rocsnoimameel 

* Beet root and sugar beet are cross compatible _ S | disorders M 


j _-? Non horticultural forms of beetroot: Sugarbeet, mango] 
* Pigmentation in beetroot: 
oe Red-violet colour of beetroot -> B-cyanins pi 
i a) 1 Yellow colour of > -xanthins pigment 
* Type of inflorescence: Large spike which is 
* Beetroot is wind pollinated (anemophilous) crop 
* Self sterility in beet is overcome by sib mating 


~ 
a * Typeofiinflorescence: Spike 
ec 


oe ng is the physiological disorder of beetroot due to high warm weather 

ee ral isco or brown heart or heart rot or crown rot is due to boron deficiency 

‘he boron deficiency is common in allaline soils. Overcome by liming often brings about 
boron deficiency = 


4. TURNIP 
Soraip: Brassica rapa ver. glabra: Brassicaceae: 2n~2X=20; Origin: Mediterranean region 
4~ Turnip is botanically modified form of root is known as ‘napiform’ 
Fleshy thickened underground portion of turnip is actually swollen hypocotyl 
e young leaves are rich source of ascorbic acid, iron and Vitamin A are used as greens 
* Tolerant to frost and freezing temperature 
* Turnip is closely related to Swede (Brassica napus var. napobrassica) 
% Swede or rutabaga or sweet tumip: Brassica napus var. na Amphidiploid 21 
; AACC genome 
+ Natural hybridization between B. campes g (2n-18, 
+ Edible part; Enlarged tap root 
* Type of inflorescence. Race 
Honey bees are 


* Seed type: Multigerm or seedbal! 

* Beetroot fruits contain 5-6 seeds 

| * {i beetroot each seedball produces 2-6 plants 
* Ig of seed ball contains 50 seeds be 

% Seed viability under normal 

% Seed rate: 7-9 kg/ha 

x 


storage condition: 5-6 years — 


* Seed production in India: 


“a Only hills 


‘Der Mos productive at 29.79% 
Toots are arves 
f Varieties: "ed when they attain a diameter of 3.5em 
+ Detroit 


Dark Red, Crimson Globe, Cosby Egyptian, Early 
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. 
* 
. 
* 


ow masaic virus (TYMY) is t 
Alkernate bost for TYMV is cabb 

Turnip crinkle is viral disease 
Varieties of turnip : 


* 


potato is the third 
Freshly harvested pote 
potato is a dicot plant 


Potato tubers borne at: 
Basically a crop of ter 


At present in Indi 
utilized as seed 
India annual potato 


lustas Horticulture 


Highest area and the production: Uttar Pradesh 
* Leading potato producing states: Uttar Prag 

; ivity: Madhya Pradesh (30, 

+ Leading pupal 
*  Burope is the larg ea 

* The year 2008 was ae 


the protein content 
* paps nob mou ane 


* cea temperature for potato sprouting: 22-3490 

* Potato starts sprouting stored at temperature of | 
+ Diploid species: Solanum phureia and Sp 
Jf Ponaroid species: Solanum x eurtilobumy 
{ Resstat ole blight Solanum desmissum, 


+ 


Peso commonly grown in North Indiag 
* Potato isa elf pollinated erop but 


* Seed, 
PETS acount about 49.509 ofthe total input 


3. BEE 
|. Beetroot: Seta velgaris: In-2X=18: Family: Chen 
+ Beetroot is rich source of folic acid, essential f 


*  Ganden beet, sugar beet, swiss chard, mangel, p poor co 
Garden beet originated from Beta bate ssp. a gisease? Ps. 
« Leaf beet chard: Bera vulgaris ssp. cicla cot mosaic yell 
= Ganden beet/fodder beet/sugar beet: Bera curly top virus is 7a 
| = Ancestor of beetroot: Sea beet- Beta vul cercospors . 
= Beet root and sugar beet are cross comp gen ore i I 
= Non horticultural forms of beetroot: Sugarbeet, m qoning is: e 
f = ngs internal black spot or brows 


% Pigmentation in beetroot: 
Red-violet colour of beetroot > B-cyanins ; 
Yellow colour of > B-xanthins pigment 


‘The boron deficiency is 
poron deficiency 


* Typeof inflorescence: Large spike which is norm 
wv * Beetroot is wind pollinated (anemophilous) crop 
i % Selfsteilty in beet is overcome by sib mating 
} oOo %* Type'of inflorescence: Spike 
| * Seed type; Multigerm or seedball _-The young leaves are rich sot 
c %* Beetroot fruits contain 5-6 seeds % Tolerant to frost and. 
ha * In beetroot each seedball produces 2-6 plants  Tumip is closely related to S 
; * Igof seed ball contains 50 seeds : Swede or rutabaga or 
* Seed viability under normal storage condition: 5-6 years iAACC 
% Seed rate: 7-9 kp/ha j + Natural hybridization’ 


+ Edible part: Enlarged’ 
* Type of inflorescence: Termin 
OX Honey bees are chief pollin 
* Dry matter content of turnip: 
* The most favourable 

temperature 

Turnip has strong s 
* Intumip temperatures below 
* Seed rate: 3-4 kg/ha 
* Thinning is essential practice! 


e : 
Detroit Dark Red, Crimson G| 
Cavelut Gi 
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+ Viability of turnip seeds: 5-6 years 
Normally tumip seed germination takes about 4-6 


 Tumip classification is given by Shoemaker (19 
+ Major problem in seed production: Phyllody di 
+ Tumip yellow mosaic virus (TYMV) is transmitted 1 
* —Altemate host for TYMV is cabbage % 

% Turnip crinkle is viral disease 
Varieties of turnip z 


Tropical types ‘Temperate types 


Varieties Skin Varieties F 108 oe couth Amed : 
Colour i pons One ae 
- Janum tuberosum Ly is 
1 Pass Redcolour | 1. Pusa Swamima Dee nat deeee 
Kenchan (Iapanese White x ee E 
fa Golden Ball) Potato isthe third most i 


Freshly harvested potato 


[2 Puss Sweti ee F Pusa Chandrima 


i Whee potato is a dicot plant 
: A Snow Ball) Potatoes are rich source of 
| = [3 Push | Pure white ie Snowball Potato tubers borat a 
"ah Sefed-+ Basically a crop of temperate 
: | $ ? 4. Golden Ball Stable food in Ireland 
ce = : E = Potatoes are alkaline yielding 
| Fae Top White Percentage of starch: 60-80% 
a aT Potato introduced in India 17" 
ly Milan Top Potato being a labour-intensive: 
es * Nearly 85% potato in the 
5 
ee features of important variety: About 95% of the national 
s Sees Red Top : * Long day plant but culti 
‘age Cultivars; ‘ * Current share of potato to 
* . 
A lubrot resistant ip cultivar * Highest productivity of potato 
Tumip var, Pusa : * India ranks 4* in area and 31 


* ., 
_ Pisa Seti: Of season variety * At present in India, about 68% 
utilized as seed (8.5%) and p 


*® Potato consumption per capita in 


se % Potato is grown in India in almost: 
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+ Burope is the largest per capita consumer foll 
+ The year 2008 was declared as the Intemational 
* Ona dry weight basis, the protein content of p 
hich in comparison with other roots and tubers 

+ Potato supplies about 2 ¥4 times more calories th 
* About 90% of the potato crop in India is cultivas 
+ Main planting of potato in Indo-Gangetic plains: 


Generally potato crop is raised in India when ma 
night temperatures below 20°C. A } 
% Ideal temperature for potato sprouting: 22-34°C Potato tubers have a do 
> % Potato tuber dormancy: 


Potato dehaulming is don 
compound leaves 


Most common used 
carbomate) or chlor 
Protein rich transgenic: 
protein gene) 
Protein synthesizer gene’ 
jene resistant to potato 
‘* Acroponics: growing p 
Golden cyst nematode 
‘* International Potato 
* All India Coordinated 
HP 


* Central Potato Reses 
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Varieties 
New varieny> 


Adina » Sarkov 
Craigs Defiance X Phulwa 


| Medium varieties (90-100 days) 


| Kut Asboka EM/C-1020 x Allerfruheste 
Gelbe 


Kufri Baher Kufti red * Gineke = 


Kufti Bahar * Kufri Alankar Modest 
Kufri Anand | Moderately 


Phe E ge 
376 PH/f-1430 [Resist a 


; Resistant to late blight, early 


Resistant to late blight; Kuffi. 
Kufri Giriraj and Kufri Shail 
Suitable for processing of lig 
Frysona 

Resistant to golden cyst 
Kufri Gaurav; nutrient and 


Posto leaf roll 
Latent or faint mossic_| PY-XandS 


j Severe mosaic Virus 


i 
| 


Physiogical disorders of potato: 
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Yellow colour of cas 
Bitter principle of cass¢ 


«Viability of cassava seeds: 8 months 

«Cassava seed dormancy period: 3-4 months 
+ Sago is a commercial product prepared from ¢ 
+ Seaggered harvesting practised in cassava 

© Cassava mosaic virus (CMV) is most serious 
Varieties of cassava: 


Varieties 


HT 


Multiple hybrid | Table variety, Hardy : 
content -38-41% 


Clonal selection | Short duration (Crop ro 


+ Dioscorea species are d 
Dioscorea species comma 


‘Yam tubers are rich 
= tuber crops 


‘Fufw’ is an important 


Padmanabha 

jp | secon | Yam fours se 

fous |. J ee 

fous at 7 ae 
a Dioscorea deltoidea: 


Reteien: 


Clonal selection Suitable for both rainfed and: mportant species: 


BE Resistant ty : 
+ Cercospora lat spot disease and tolerant to d 


‘maturing with good cooki * 
i; Ng quality: Sree Jaya and 
Vey fast: Se Hanke Bir 
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Chinese yam, lesser yam, sweet 
Pacific yam, hard yam 
"african yam, Guinea yam, white 


| Yellow yam 


% Bulli! bearing tropical yam species: Dioscorea, 
* Ip Diescorea alata no seed dormancy exists 
* Trailing of vines is essential practice in yam 
* Ethylene cholorohydrin is used for enhancing 
normal season 
* Dosmancy period of yam: 3-4 months 
* Ethylene cholorohydrin (4-8%) is used for d 
* _Ineal seed tuber weight of greater yam for optimum 
* ideal seed tuber weight of white yam for optimum 
* Major constraint in yam breeding: Non-synchrony pe 
* Seaking of Yam in 0.1% MET causes delayed vutin + sce” 
t + Sree Athira (Sree 
= 1* genetics 
+ Bidhan Kusum 
+ Narendra Asha 


0: Colocasia esculenta: 
Colocasia name derived 
Taro recommended for 
Taro flour is good for b 
Taro corms are used for fe 
Metsubre disorder of colo 

Related species: 
* Giant taro: Alo 
* Tannia: Xantho 
= Xanthosoma sa 
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it: Utricle 
Fruit er loggi 
susceptible to 


New Zealand Spinach 
Karam Sag 
Chalkwal 


Seed rate: 2kg/ha for d 
Amaranthus seeds are 
Optimum leaf/stem ratio: 


pollinated : 
Grain storage protein 
amaranth plants 
Amaranthys is 4n important Nutritional crop 
* The plant whose leaves are eaten as vegetable while 
* Short duration, high edible ‘matter/unit area 
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reotation distance for seed production: 400m 


Sood yield: 200kg/ha 
Wovte rust (dike Slits) is major disease of ar 


LARI Variety: 
Bad Chmulai 
Chhoei Chmalai 
Puss Kien 
Pos Kini 


A. tricolor 

[4 Blitum 

| 4. wicolor * A. tristis 
[4 micolor 


Prse Lal Chealai be deep red colour, 


extraction 
A. tricolor 


Amt 105 
Amt 237 A. tricolor 


2. Malabar Spinac h 


ight shade/Poi/Basella: 


rent and 
* Vitamin Ar 32501U/100g 


‘Tolerant to saline soils 


ancestor of palak: Sea! 


Palak is closely related 
Palak leaves contains low 


Palak is a cross pollinati 
Main pollination: wind 
Single fruits of palak c 


Pusa 
Ooty-1, HS-23 
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| Sclection- local type 
colchicine 


| Selection ~ 
| polyploid (2%) 


‘Swiss chard * Local Palk 
| Palak x Beetroot 
| Composite variety 


's Giant 


4. Spinach For processing preferenc 
3 Average cuttings: 3-4 


4 Spinach/Vilayati Palak: Spinacia oleracea: Am: 
ren) 
* Herbaceous, dioecious annual 
* [tis member of the family Chenopodiaceae (the g 
suger beet, chard and quinoa e { 
* Spinach is one of the most desirable dark green leafy 


* Spinach is a good source of antioxidants and has 
‘absorbance capacity) values of any vegetable 
Edible part: compact rosette leaves i 
® Lutein rich vegetable, values ranging from 10-25 mg/100; 
* Rick source of vitamin-A 9300 TU, Ca: 73 mg/100g an 
* Spinach is B00d source of folate (prevention of neural ti 


curved/sickle pod. 
Both common methi 


Selad vegetable crops: Lettuce, celery, parsley, 
Endive: Giohoriwm endive 

Chicony: Ciohorium intybus 

Cheevil: Anehriscum cerefolium 


* 
* 
* 


* Cress: Lipidin sativum 
Water cress: Nasturtium officinale 


* 


6. Lettuce 
& Lettuce: Lactuea sativa: Asteraceae: 2n=2X=18; 
% Cool season crop 
* Leaves are commonly found in salad mixtures 
* Lutein rich vegetable 
* Sensitive to highly acidic soils 
* Vitamin A: 1650 IU/100g and Ca: 50 mg/l00g 
* Shallow rooted crop 
* Lettuce have 4 salad types 
* Lactuca virosa: extracted dried latex 
~~ medicine 
* Total ic ‘sed i 
BphessD types recognised in lettuce: 
+ Progenitor of cultivated Lettuce: 
carotene and lutein te? irae Botrytis rot: Botrytis. 
+ Indian lettuce: Lactuea indica P Big vein of Lettuce 
Post harvest disease: 
siological disorders: 
* = Tip burn is a physi 
deficiency of Ca, 
ontogenic age of p 


Reece ‘ 
fear PP! types of lettuce in the world a 


* : 

E Cisphad isthe eading type in the word 
2 -Ra et, aortic ype 
rman 
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‘Seeds are used as condiments and medicinal p 
* Seeds contains 2-3% of volatile oil 
* Botanical varieties: 
+ Celeriac: Apium graveolens var. 
‘Swollen roots 
+ Apium graveolens var, secalinum: Leafy. 
+ Apium graveolens var. dulce: Blanched c 
* IARI recommended variety: Standard Bearer and 
_-# Self blanching variety: Florida Golden and Go! 
* Green leaf variety: Wright Grove Giant, Fort Hook 
sd Biaperoris eceivor iste ; 


* Mainly propagated by seed (Slow germinated crop) 7 


+ Seed rate: 150-250g/ha 


__#~ Seed shattering is a major problem a 
* Suitable temperature for celery cultivation: 15-21%: a 
* Celery crop bolts when temperature fall below 15°C 
* High temperature causes bolting and bittemess in cele 
* BA @ 10ppm enhance shelf life 

7 fiambing oF leat petioles with dark brown paper 


Physiological disorders 
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a) ‘The sex ratio 1:1 (male: female) 
—*” Eble part Soft tender shoot of asparagus is k : 
7 Teade: shoots of asparagus contain a 
J Asperezice is used in diuretic in 


& ss pollinated erop 
: pollinators: Insects 
4 Meltivitemia aed multimineral packed leat , ie cially CO 
eetompmns: Bupbordiacese: Origin; Indo-Burma 
. Percamial small shrubby leafy vegetable 
. (Chekkermanis leaves are very rich in protein 
~~ * Viswmin-A: 96701U and Vitamin-C: 247mg/100g 


Varieties: Victoria and 
New varieties: Red stalk: 


Rhubarb is most suceptible to. 


5 Seedlessness in breadfruit i z 7 
I Variety: Yellow Heart *- A volatile oil, a crystalline gh 

* Bresdtrut seeds are recalcitrant : 

* Secdlessbeaduit is propagated : : Terminal corymbose ¢ 


__®  Tubers contains insulin used for diabetics 


10. Horse 
10, Horse radish: Armoracia rusticana 
* Perennial crop 
* Edible part: Roots 
* Propagation by crowns 
* Pangeney of horseradish is due to isothiocyanate 


True Potato Seed (TPS) « 
to: 
Muller, 1940 divided 


* First tomato linkage rT 
Tomato high density n 


4 First male erility was reported by Jasmin (195 
+ Fest fimctional male sterility lines UGAJA5 


Jaworski 1989 


. + lp 1939, Thomas and Krishnaswamy was first rep 


» Nags! and Kida first reported hybrid vigour in 


Qu: 
* Taxoeomve characters of five cultivated 


* The extensive cross al 


if 
~_» Horgjcultural Classification of pepper Varieties 


e California, Davis 
* According to Smith Horticultural classification: 


CMS in pepper 1" discovered by Peterson inc, 


A The male sterile (S-) cytoplasm has so far b 
hybrid development in South Korea 


* Sterile cytoplasm in all capsicum CMS lines 


CCA7231, which originated from Suwon 


* Genus Abelmoschus was 1 established by Medik: 


Au bhajan Singh initiated systematic research y 
Ratooning okra varieties: Pusa A-4 and Arka Abh 


Kew okra species reported in india: Abelmoschus 
Cucurbits: 
* Theterm Cucurbits coined by Dr. Bailey 


First & 


PMR 48 resistant t0 p 
1937. 

Melon is a semi-allogam 
One single fruit will p 
New species Cucumis 
Breeding for powdery” 
and G. 

Powdery mildew 


Intemational Cucurbit 


¢ improvement of small water melon done by 
Mickylee 


* First &ve mimi warermelon cultivar New 
$51 


* Personal size seedless watermelon developed in 21, 
Croeiferacee: 
pre ‘ 
1947. ner CMS was the first type used for developing M/™ 


Senn brownanther sterility was due to 2 homaxynows "9/0 
eo toe Mfed,(Hiansche and Gabelman,1963;, Bana  ccuteos gon 


* Schulz (1919) considered Brassica cretica probable ar 
* Hegi (1919) Brassica oleracea var. sylvestris is p 
* Nicowbof'( 1859) was proposed Family Selection 
_%-7he book cole crops written by-Nieuwhof (1969) 
* Ongin of Srassica alboglabra (Chinese kale): China 

* Progenitor of Chinese kale: Brassica cretica subspp, be 
* Ascestal Broceoli: Brassica cretica ssp, nivea 
* Kalamsag closely associated with brassica alboglabra 

*  Hkuran vegetable developed from Japan 

* Canlifiower introduced to India in 1 


mifer 
Gutpangel 1992 
wert fy resistant source: D. capilifliue 
+ co 


First carrot fly resistant variety: Flyaway (1993) 
* 


3 crops 


muin0 


i optimum temperature for germination of pea seed: 22°C 


822, Saharanpur, * Carden Pea: Palam Priya powdery mildew resistant varity 
ee : Verdcourt (1970) classified five sub species of copes 
~~ * Sallie collection started at 1968 cross pollinated spp of French bean Phaseolous cocciness 
j * 3 aicle collection materials are collected and Guar cum (galacomannan) obtained from cluster bean seed 
ca Inimatona, Wellesboume, Wanvick Uke A : 


* Bean common mosaic (BCMY) transmitted by aphids and seed 

Pusa Komal: Photoinsensitive var. of cowpea So 
~ Pusa Paravati (x ray mutant of wax pod)variety of French beam develope= 
iden peas ‘s 
+ Two pea geneticist done great work on germplasm collection: Herbert Lat 
* Pisum genetics newsletter published from John b 


; * Bane (1976)- Radich 


Classificati i r 
f i H 9 Ob (196) was pened Gynec ge y vegetables: 
i FX mm vee Pass Asita + Asparagus-Day neutral plant 


f ‘ * — a * Vacuum cooling —leafy vegetables 
a Nayanjyoti S5t CMS based F, hype: . 3 * Co-5 tetraploid var. of amaranit 
* lsc of ip cliva bg ae ii 
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+ Alien karanawionse: For growing on rock, 
# Highest physiological efficiency: Onion 

~ & Desirable drying ratio for dehydration in 9 
* Downy mildew onion resistant species: 

“%_Onion has 6 stamens 

~® Onion bulb shape governed by multiple gene: 

* Onica normally long day plant 

* Maturity indices of onion: Neck fall (25-50 

* Onion is richest source of Vanadium 

* Leck (Autotetraploid or Allotetraploid) and. 


* Commercially utilized taxonomic classification: 
* Onion male sterility 1* discovered in 1925 


* The inheritance of CMS § and ij i 
ized by Jones and Clarke (1943) i 
4 i ‘hou 
iin 3 § Mitochondria: Power 
vec ntoplasm was discovered by Beminger (18 i Chloroplast: Site of photosy 

Grana: Light reaction 
Stroma: Dark reaction 
Nucleus; Ribosome s} 


Hl di 
gsis: Occurs in somatic cells — 
Interphase: G1- protein a 
S phase: DNA synthesis 


‘ta Horticulture 
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Monotybrid ratio ~ 
= 
[oxic —f 


inant and recessive i ic ; : 2 
i Sriction, typical epistasis 
Duplicate, i . 
meee with cumulative effect (Polymeric 5 , : 


Moss was coined by Fe 3 (1882) 


"a8 coined by 
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¢  Reocool and Kohirabi have an ; 
s effective 


Male sterility: 
* — Koelreuner (1763) first reported male st 
+ Qtopliasmic genetic male sterility (CGMS), 

3 Once 


* Gene<ywopllesmic male sterility (( fi, 


Sve Balen Red. 

© GOMS: Onion, Carrot, Radi 

* Japan developed the first F, hybrid of E 

celery by 

* Wars suggested the use of glabrous leaf m 
rmeessive gene for the hybrid seed production of 
in cucumber, male sterility is associated with 

haba 

*  Giabrous seedling marker used in 


* 


* Mobretal, (1955): Non-lobed leaf morphological 


Selection: 
+ Paola eacten 
French Beg method res fast 


Scaitid Mass Selection was proposed by C.0,¢ 
‘ass Pedigree Method name given by §.§ Ra 


initial idea about ca 


(919) 40 as od nes (1920) 


Olericuture 
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Do 
Pellew 

Shull was the first to produce: 
single Cross: G.H.Shull, De 

op cross method was suggested 
Double cross was proposed fn) 


‘Triple cross suggested to p 


The procedure for 
incompatibility in Chi 


Heterosis in Tomato was first 

The first report of : 
Deshpande, 1933, : 
I*hybrid vigour in brinjal , 
Hayes and Jones, 1916 were 

pecific hybridization: 
Thoms Fairchil 4 
Ce Fae 
Rizpu (1890) in 


+ Salman Aaaionon * SC mwlongenar easily, 

* — loomerwi: All barriers in crosses 

Special breeding techniques: 

*  Solffing and Massing suggested by Jones and Ma 
*  Solfing and Massing scheme for the imp 


The coacept of “Binaronta] Agha sing hytvid usta S00 i le Tomato ke, 
* Soe einen nate 6 get the 


* The tem “ideotype” was first proposed by Do 
* The term “Homeostasis” was coined by Lemer 
* Vander Plank, J.E, (11963) was developed the co, 


*  Theuse of “Synthetic Varieties” for 
Garber (1919) pei 


ot 
4 sat peoctuetion of hybrid 


cotyledons: Ths refers ta 
inate ©. Onton 


per” 


picotyledons: Plants bemring two cotyledons or seed § ia Sec coed deg 


tops) 


Hypogeal germination; the cotyledons 
rusting the young shoot (plumul Temain below the surf: ad hee & 

Sen a Be above the soil Rice aie ca, bao HH 
seed Priming: is 8 pre-sowing treatment whi e p 

germination to take place, Which controls the water lewe 


(%) of F1 hybrids: 


Cabbage 85% , Bef 
cauliflower 13% rinjal 57%, Tom 


Among the Asian eg 
in vegetables 


40%, Watermelo 


producer of hane 
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* Cabtage needs vernalization for bolting and flo 


* Snowball cauliflower does not need for chilling 
the temperate regions (mild summer for seed 


* Indian cauliflower: It can form curd and seed 


* Commercial seed production of Snow Ball ye mature catag Ce ored Ia All Vinita, aoed aa db AA) caaa hitte 0 tine 
0 ks prior to 
vally of Himesh Fescesh ; simu temperature fOr seed Mall Porton 4 pe 
* Cabbage, Brussels sprouts and Knol-Khol seed prod) a 
valley & Kalpa valley of Himachal Pradesh 


ical iT iver 7 
Sho perc Te eqUles TOW alpen ETE AE MY MO AE it deg 


FS 1 time for planting tropleal short day tyjmae: Aretha 
+ Mother bulbs of Rabi crop should be pvediieel apt 


# Je stored in well-ventilated storys strudhies salihy earcearp : Aaderevegh 
seed yield: 500 ~ 800 kg seed/ha Mehmet ions oui 


The seed should be dried in open sun till 6-7 % needs beens 
Seed rate: 6-8 kg/ha 


average bulb weight: 50-80 g, 3045 q/hy 
: ‘otier bulb production isolation distance; foundation and. certified 


n Cassese, ee 
ng rainy periods or heavy dew and fog, fave 
: Long any "4, favour the developmuene OF Stemnpbyyhivan thiggee ses 


ed to seed method 

'» sowing: June-August 

4 Transplanting: August-September 

# Bolting temperature: 10-15°C Ganuary-February) 


Major diseases in cole crops seed Production: 
* Cole crops: Downy mildew, black rot 
* = Gauliflower: Sclerotinia rot 
* Seed bome disease; Black rot, Black leg and. 
; Seed yield: 
* Indian cauliflower: 500-600 kg/ha 
* Soowball cauliflower: 300-500 kghha 
Optimum temperature for transition from Vegetative to 
. Indian/early/tropical cauliflower: 29. 25°C 
A # Late/snowball cauliflower: 10°- 160 
Seed recovery/seed ratio 
ao . Seed dry weight/resh weight of fruit x 100 


‘oe 4 Seed recovery 


+ Tomato: 05.1% + Bulb to seed method 
| if wilh to seed method 
: + Brinjal s-6% 
je 4 Sowing: June-July 
Major seed borne disease in 


Vegetable crops 


# Transplanting: August-September 


4 Bulbs replaniing: ‘mic-November-mid-Decem 
4 Bolting tim * January-February ce 
+ Biennial: Rabi onion varieties used 


1 Seed 
2 Tran 
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. co msc the sed crops from various sounes 
and mechanic contamination u 


Minimum isolation of, distance of vegetable crops: 


F) hybrid seed rate of vegetable crops 


* Separation of the 


Seed crops from Various 
end mechanical contamination 
Minimum isolation of distance of vegetable vont 


REDMI P 
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Rouging: 
+ Solestive removal of undesirable plants from a sex 
Number of roughing in vegetable crops: ‘ 
* Tomato: 2 
+ Chilli and capsicum: 3 r 
* Cole crops, carrot : 4 a 
* Onion: Transplanting method: 4 * setified Seed (CS): BI 
© Sced to seed method: 3 x ied Seed Truitt 
* Cucurbits and okra: 3 : ee 
Seed yield of vegetables 
Crops x Testing the mechadieali 
Seed vigour test; Brick 
Testing the variety puri 
Germination % : Paper) 
dian Seed Industry: 
National Seed Corpo 
+ New Seed Policy (NSP), 
eed regulatory and certi 
International seed tes 


Seed Bill: 2004 


* 
* Central seed laborato 
* 
it 


Plant variety testing 
* Variety evalu; 
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O. Temperature Regulatj 


erieulture 
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PGR 

| Tomatotone or 
Tomatolan (4-CPA) 

[24D @2-5 ppm 
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Q. Virus and Phyto, 
of Vegetah 


organisms 
Brinjal 
Little leaf 


| Mycoplasma like 
organisms 


Orange 
Vegetable crop varieties ri 


Black heart Pumpki 
Black yi 
“Taek heart, tip bum, pulses and oilseeds d 

Tip-bum cystine) but rich in Lysine 

® RDA stands Recommende 
Vitamin-C rich vegetable 
(85 mg/1008) 
Leafy vegetables Rich 


Poor source of P 


Satish eful for intercrop and companion 
. Toserant 1o Gost becter than most other 


* te all root vegetables moot to seed method ; 
seed production 


Wate olen, Himachal (HP) (Previously 
_— eh MA, " Prantesh 
crops high source merch Cwowe ws HARMED 
=) 

* Among the root, high Of Vitamins fi, ee ‘ ee 
+ High starch content: Yam 25% _ on * . 
: a ccmnperenare (TOE) 
ooan: PICO 

a Fowewedy aap Crown at Mgh temperture (above 30°C) 
4 ae Calo aul commercially grown tin south india 


High cry matter content: Potato 
+ High calocie diet vegetable: Sweet Py 
*~ Among the leafy vezetables which one have h . 
= Fal acid rich vegetables: Spinach and Palak 
* Folic acid (Folate) is found in 
weperbles 4Sug and beans 144 ye/100g 
Onaiic acid high in Amaranth 
Geen beans: rich source of Calcium 


; species ‘Se Bec, Swiss Chard, Palak: 


Mushroom city of Indi: Solan 
Olericutture 


Chapter-5 : Fy 


A. Introduction toF 
* Floriculture: Floriculture: deals with comm 
and omamental plants, which includes ay 
climbers and herbaceous perennials, 


* Omamentals: A wide variety of plant materials 
value including ferns and lycopodiums, gyn 
angiosperms (the flowering Plants), 

+ 


: include 
ae sold as potted flo’ 
Garin rigid from the latin tom Gyan n 


p. Principles of Gardening 
ee 

|. Mughal garden 

Japanese gardens 

English gardens 

« Gardens in India 


«International gardens 


4, Flower arrangement 
Japanese style of flower arrangemen* 


2. 
3. 


* 
Bougainvilles 5. Dry flower arrangement 3h 
® Chtavathi 
* Jawahar Lal Nehru i ‘Aesthetic refers to sense perception of beauty 
sgh Es Components of beauty: Colour, shape, texture, pattern, line and point 
i ii srium: Big sized bottles with narrow mouth d to the house pasts 
~~ * Classification of fruits based persian Bae oe ae ces lutescesns, Ferns 
oO 1 Short day plants: Gardenia, Poinsett bet est plants for growing in varandahs: Livistonia, Thrinaxx, Caryota, Areca c 
2 , wae Hedges: Shrub is planted on boundary for fencing and is used for ornamental and protective 


purpose eg. Lantana, Inga 

Edges (20-30em): Low growing perennial plants are grown on the border of plots or beds ©e- 
Tris Alternanthera 

# Topiary: Art of training plants into different sh ike bi imals, domes and 
Umbrellas eg. Clerodendraon, Duranta, Thuja eee eecae es animals, 


of potted colourful foliage/flowering _ shrubs/flowering 


2 ‘ese dy plats: Baby's treat, Spider plant, Fuchsia, Reg 

‘o) Important flower breeders in India: 
ae Pe 

pean breeder of jasmine in India: s_ 


the border of plots 
of plants in container which is suitable for indoor and outdoor 


Hanging baskets; Trailing 


ie 
* Tek rsbp L.Mishra, S, i“ "sg. Verbena, Petunia, 

* All India Coordi * bedding: Covering on : 

* The Di &s ph ternant gds with dense low growing 


a 


den: 
pene of Mughal garden to India: B 
+ Famous garden syle of India is Mughal 
* Gardening style of Mughal was basie form of 
“x Ranning water isthe life of Mughal garden 
22 Barada is a canopied structure with 12 doors, 


a 


garden, 
> Taj Mahal, Agra, Uttar Pradesh (UP) 
+ Ram Bagh, Agra (UP) 2 


ee Mehtab Bagh, Agra (UP) 
ao 
VY 


j 
} 
f 


* Khusro Bagh, Allahabad (UP) 
+ Roshanara Garden, New Delhi ae 
+ Humayun’ tomy Nizamuddin, New Delhi 
+ Rashtrapati Bhavan (Presid. 

+ Satdajung's Tom, New Delhi 
vip 


* Suitable plants; F 
bengalensis 


Glaustas Horticulture 
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Gardens in India: : 
+ Soan Pek is loca at Kodaikanal, Tamil Nady 
* Botmical Ganden is located st Ooty, Tamil 
* Sim's Park, Conoor, Nilgitis, Tamil Nadu 

eK Ali established most famous Lal 

* Flora clock isthe spevial feature of Lal Bagh 

radavan Gardens, Krishnarajasagara dam, 

* Suradar' garcea is located at Patiala, Punjab 

* Kose Guven of Chandigarh and Ludhiana, Punjab 

* Asa lagest tulip garden: Indira Gandhi Mj 


International gardens: 
/ * lnsemational rose garden of Kortrijk, Belgfum 


if * Word largest rose garden: Pepey Rockefeller R 
: New York 


flower arrangement: 
potpourri is a mixture o 


*® Royal National Rose Society Gardens (formerly Th 
UK 


stems and roots 
K * "vid famous tulip garden: Keukeahof Gardens, Am Sa a 
H 4 4: Flower arrangement 


N 4 Skeletonizing (lacy ay 
i “ + Teen i 
)) 


{ 
} = Veni: A special kind of flower 
rf VY long pi of hair (Veni 


ically, oriental is ‘gic 
Wer erangement style involves teligious symbo 


commercially Brown 
Mort nowering types of. 


out 


i. 

1. Jasmine: esminam spp : Oleacese: 2n=26: Or: 
~ * The word jasmine comes from Arabic y 1 
* Olsest Sragrant flowers cultivated by man 


sre cco 
fuiy flower production: CCC 
y000pp™ 
seed viability: 10 months 
Best time of harvest for’ th 
1 tonne of fresh jasmine fle 
nent breeder of 
Srivastava, 
Varieties: 


fi * { sosbac, which is mainly grown for 
* Jgsmine is perennial plant 

* Ocisin of Arabian jasmine: ie 
Inds East Indies or In 


Important Jasminum species: Mullai (Jasminum crud 


VO a : Pitchi (Jasminum gra 
f a December 
} f Waa ai i Madurai jasmine (Tamil 
i : d Maturity stage for co 
World famous jasmine 
World best quality jasmine 
World leading producer 


Jasmine concrete (Wax 
material) mostly extrac 


* It is being used in 
domestic market 


* The jasmine flowers 


* 1 kg of jasmine co, 
* Jasmine absoh 


Stas Horticulti 


d Delt crossandra: 2800 hg 


os ‘ With orange coloured flowers 
2 


i ith deep orange flowers 
a Lutea yellow : 
f 


tas Horticulture 


Tem 


Mohalma 


pal 


MPKV, Rehuri: = 
 Phule Rajani: Dual purpose variety 
nmriwarieties (1. Colanacal 
Two varieties Were released based on gammg 
— Rajat Rekha: Single ype 
> Swarnt Rekha: Double type 


Double type 
* Colcons single and Kolkata Double HABE 


7 __ > Ofiseason Variety: Shringar 
I -* Mieal balb size for planting25309 (But diameter 2 cm or mo 
os * Bulb diameter (1,5 10 3,0 cm) suitable for planting. 2 ; * 
(ies) ra is African marigold is also known 
ro) gate Break Smaney: Dipping the bulls in 436 solution Highest essential eikgumtoot 
j I= a Planting time: June to July, =< Essntial ola S 
f| * Ortimumn planting time for Dei condita . Essential oil 
* Tuberose normally begins to flower in ‘ gue 
i tere erin 8 cosmetics commonly found in North 
# Enhancing flower ie I: Dippir ii ae 
0-15 


French marigold is most ideal 
Used as a coy 


Marigold produces a sul 
infection ' 

** Optimum temperature f 
‘* Highest ‘contentio 
Concrete 7 Poultry to ine: 
a * Xanthophy 
® Aftican ry 


[ Roug 


socked 


Arr 


+ Helenine- Used 
* French marigoid is ideal for rockery, 
® French: em 
Specific hybrids berween A frican mari 
+ Type of male’ sterilitys’ Genetionmale istar 
flowered 


* GMS is controlled by: 


_& Pinching is dane 40days afer transplanting 
_ Marigold is cross, i 


r 


French 


; me tenuifolia: Golden Gem, U4 
© SSSESEROUSTS Way Seed viability: 6-8 mon, 
Yield: ‘ d diseases? : 
i + Affican marigold: 11-18 tha Mt es Piet mee ; 
} + French marigold: 8-12 t/ha , 44. Inflorescence blight is 7 
Gi) Volatile oil content of French t 1, 
f * Marigold oil recovery: 0.20035 —: 
hi * Oil yield: 50-60 kg/ha Glory of East/Queen of the E 
W Asi 
Varieties: B The samelchs 
* African Marigold j (a flower) 
% Pusa Narangi Gainda: Orange co r + Grown for two 
* iss Basanti Gainda: Sulphur yeNawrag a * co to 
* Pusa Bahar: Yellow colour Nondisbudded 
= MDU4 
* (Cracker Jack < 


are allowed to d 


Chrysanthemum 
oh Climax:1* F, Hybrid 
Alaska 


owe = 


Floral emblem of 
s econd largest c 
al * Fite Glow 
* Golden Jubiles 
a Yellow Flutty 
* Dustoom 


Temperature requirement for ¢! 


Cokivar 


Thermo zero 
Theme pesitive 
Thermo negative 


* Small flowered double Korean types are mostly. 
* in Inciz small flowered varieties are mostly | 
_* Commercial method of propagation: Suckers ; 
* Foreahancement of root formation in terminal 
* The genus Chrysanthemum comprises of 250 i Pinching is one of most 
Specific features 
Ansea chrysanthemum (yellow colour) 
Florists* chrysanthemum (Hybrid species) 
Most widely grown cut flower type 


Popularly grown as pot plants (Paris daisy/ 
| Garland 


Tegions for making an — 


a '0 have been involved in the evo} 


Grown in Temperate 
‘Pyrethrom? 


% Indeterminate origin of Varieties 
* Classification based on 


from: C. morifolig 


"nowers/ China rose: fi 
sik Varieties: Anuradi 
at 
jmtergenerio hybrids Thi 


Improved variety of Ch 
0-3: Hybrid of Yell 
pruning height should be 
commercially prop 
* Niltsx: Perple flowers, good for cut flower, RN. Bhatt, M. Vil 
2 PAU, Ladhiana: Ye i ' see 
Pork Peat eed Saat Pare Anno + Related spec 
® TNAU: CO, and CO,: Purple coloured MDU.. 
* NBRI, Lucknow: New varieties: Gomphrena/Globe amaray 
* Himanshu, Kaul and Khoshoo Hardy annual flower plat 
"Shanti 7 Prefers tropical and subt 
* YK Propagation: Seeds 


+ Kargil J ‘ Pinching is a common py 


*  Sadbhavana Used as a dry flower, 


* Apu 


1. Rose 
re Queea of lowers/Perfume of God: Rosa spp, 
* Rose isa versatile plant 
“75 King of flowers, symbol of love and affection 
_*_ Trp ranking cut flower in the flower trade on 
consumption 


Noisette Roses 


| Austrian Briars 


Rugosas (R ragasa) 


{ime for budding in Norther Plains: Decem 
* Ideal temperature for bud union: 10-25°C 
%* Bud union takes place in 3-4 weeks 


Hybri 


Defoliation is the 
the flower produ J 
joriculees= 


tas Horticulture 


* is done ir : . 
Pies in 3 months old plants, 
Fa ering: Bud caps are placed on h 


Scientific rose breeding: 
“spose in India” book wr 
«survey of Rose B 

Total Number of 
Generally accepted 


Serious pest of rose: 
Die back (Diplodia 
Black spot (Diplo 
Powdery mildew (Sp, 
Rose wilt is caused 
Varieties: ’ 
* Important rose b: 
* IARI varieties: 
Pee ed u i 
spe lid weds tnt and acti a + tag 
inte mally wed making 


SRustas Horticulture 


cultivars selected by D 
* nares a 


¥ Spray camation means with several 


Prements in Mower: 


| Carnation types 


C) iB 
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Green house gutter 
Carnation crop needs to be 
Best support material 


Preconditioning of 
Avoid ethylene 


Pest and diseases: 
Spider mite (Teoranchus writicne) 
Most common and devastative pt 
disease: F 


jas: orchidaceae 
la sin is native t0 number of 
Indi? 


region i 
an origin orchids: 


indi 
4 Amofthe total cut flower 

: iia accounts for nearly: 
ces tty — % a. cut orchids, ind t 

age for harvest; 
4 The Netherlands is the 

National Research Centre’ 
Thailand is the largest Worl 

Most of the orchids are da 

Orchids are climate 
World largest importer o 


+ Scarlet: William Sim, King 


+ Yellow: King Mi 
Fie “aes King Midas, Golden Won 
i id, 


+ Inreeneric monopodial hybeids: Aranda, Assos 
* Among the sympodial orchids, major share gn) re 
Cymbidiums 
* Most popular winter and spring b 
*  Semi-terrestrial orchids 
* Origin: tropical and subtropical Asig , 
Deodrodium 


- ve of inflorescence: 
at 

ee rehid fruit: 
* ollination: Insects 
y ’ No. seeds ranges per ca 
Potted plants and cut flowers (florife ou : 
Year round availability and lengthy vase 


ortant orcb a 
1 
Most dominant crop in tropical orchid i Fis oe 
Classification of orchids: a 


* 
. 


Growing habits 
Monopodial orchids 
Sympodial orchids 


Epiphytic orchids 
Tropical orchids 
* Epiphytic orchids: 
* Epiphytic orchids usually grow on tree t 
Thick leaves and Succulent stems haye 
cy 8. Dendrobium, Catt 
Tequires terrestrial climate 
the orhids is the Jayer of spongy 


SS es Sosa of 


* ei” tue i highly speciaioed organ facili 


Mopsis 
PP Pecisteri 
Rynchostylis 


__% Original source of commercial y 
The drug chim shih bu 
FO im aaioneeaen 


* [seal for the growth of most of the tropical 0 — 
% Orchid prefers high humidity: 25-8096 : Eonio 


a 5 
* Procreatment of seeds: Sodium. aa 


Dancing girl 
orchid 


* Major problem in an 
* Source of bacterial d 


P d lily/Corm Flag: Iridaceae: 2n=30; Origin: 
* Queen of bulbous flowers 


* Gladiolus name from the Jatin word “Gladius” 
shape of its foliage 


wi +#* rank in Intemational cut flower market Fy 
* Leading cut flower of India as well as world 
+ Prefers open sunny condition for cultivation 
* On the basis of their geographical origin Gladi 
* Modem types of sladioli are classified into 6 types, 

and arrangement on the spike 

_-* Commercial propagation: Corms 

"Cums tia 4-5 cm diameter 

ae Coms are then packed in crates or in net bags and s 

y/ * Breaking corm dormancy: treating with Ethylene ¢ 
gibberellic acid (100-500 ppm) : 

a Curing is one ofthe essential post harvest operations for 

* seein 


* Gladiolus planted ata spacing of 30 x 20 om yields pprox 
spikes per hectare 


& 
* Fi initaton starts when the plant is at 3 leaf stage UG 
Beco. 


indicator plant for fluori 
of tip of leaves) : Mig ‘ 
* Fluoride injury reduced by Spraying of Lime $% or Magnesium 
j * Important gladiolus breeder in India: 


© Bajrang Bahadur Singh Bhandari, RL Mishra, §, 


.S.Negi 


Floriculture 


Dadhia are deciduous, tuberous-rooted hardy: p 
Cultivated dahlia is tetraploid (n= 32) 
Facultative short day to day neutral plant 
Dadlis 1*introdoced in India: 1857 Agri-hort 
Yellow colour in dahlia > Chalcones and 
Largest producer of tuberous rooted dahlia: 
Common popular Dahlia in India: Giant decorati 
The National Dahlia Society of England has classi; 
* Preferred photoperiod: 12-14hrs 


* 


* 
* 
* 
* 
* 
* 


Important species: 


Name 


i e Tree Dahlia 
f Cectus Dahlia + Himalayan gerbera: 
a Ancestor of dahlia 


+ Potted gerberas are o 

+ Type of inflorescence: 
, rature 

- - * Optimum tempe! 

Highly variable species | p coccinea y * Optimum night tem 

+ Optimum pH for qu 

* pH: 5-7.2 produces lor 

* Propagation: Dit 


® Self, ‘Incompatibility is major ‘Problem in 
* To induce flowering in dahlia: GA3@100 Ppm 


5 : 7 * EMS is the best mut 
Retctiog of Plant height: CCC, MH * Optimum planting 
__* Disbudding is done at “pea stage” * Gerbera flower has lo 
* Major air pollutant to dahlia; § i . 
lulphur dioxide (S 
* Ideal temperature for be 
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‘* Stem break is the post harvest disorder 
* Higher pH leads to chlorosis > 


Required photoperiod for floweni 
* Propagation: Rhig 


4. Day 
1 Day lity: Hemeroceltis: Origin: Bastern Asin: 2nmas 
¢ Herteceous perennial 


pectaculan Mower i ti 


, ied with religion 
psn India 
* Toxic alkalold: Hamereallin 4 ANA MONE f ye 
# Yellow daylily: Hemerocallis fulva * , not of ae =i 
* Golden or orange daylily: H, auarantiea ia ; tow (iat vod 
is int 
* /“celchicine induced tetraploid plant: Washly . yellow jotus - : 
* a: Syuthetic species Hemerocallis s washingrontas: f variety a pe 
h ous breeder v 
© * Propagation: Division of clumps y ; we, varletyh 
{ote 
4, Baby's + 
&  Gypsophita: 2n-2X~I4: Origin: Caucasus Mountains ” mon alsordael ¢ yp 
: : ~~ Comme r . 
F “ene + enn th dag #, 
# Major cut she! A common method ropa See “ 
/ cesar PE Seed having longer viabIHIY Or iearieaatie te cae 
* Oypsophila paniculata, Gypsophita arrosti] folerant to cold: Nelumba fate 
‘ Used as filler material with other cut flowery 1 seeting to flaveernig aaa lees 
~ : 4 Scere: 4-ky/ncre of paid Orie 
a 5. Stock + Rhizome harvest during thi Maite if tiie se Weoeemntiiee 
Gilly lower: Matthiola Incana : Family: Brassicacene 


* Biennial crop 
j ® Potential source of 3-linolenie m 
* Classified into 4 groups 


* Most of cultivars developed from M. ineana *M. Si 


7. 


Glory of the garden; Pougalnvilles palo Bare Famtiier Worse 
+ Propagation: Semi-hardwood cuttings 


+ Eminent breeder of Bougainvilles ie Suir Tike EKGeo 2 
* Resistant to bacterial blight Canthomonas cttri Py. Swarup 

cae bala eo Snow Fake Varieties: 

2 Trisomle carry “gs ‘genes 


* Trisomic: Production 
* Propagation: Seeds 
* Important cultivars: Cinderella Series 


+ IARE Vishaka, Dr. B.P.Bal, Sonnet, Spring Festival, Stem Time So 
+ IIHR: Chitravathi, Dr HB Singh, Jawahar Lat Metee Pumic Wim = 
> Natural mutant variety; Mary Palmer 
+ Multibracted varieties: Mahara, Chery Bilossom 
+ Variegated foliage variety: Thimma, = 


100% double flowers sugges 


+ Bicoloured variety: Partha 
6. Lotus : 
a 6. + Paes ret ne etn Giga 

* tropical and Subtropical Climate 


Floriculture 
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8. Bird of 


& Rind of paradise: Srtitsia nginaw: Orig: South Afi 


+ Nerhaceous perennial, evergreen plant 
* Cut Dower species: Svvlitzia reginae 


9. Helico 


% Parrot plantsin/Fslse plantain/Lobster's 
America, Family: Heliconiaceae 


* Ornamental part: Highly modified leaves and b 
* Type pollination: Cross pollination 


* Tender perennial 
* Type of pollination: Cross 
* Mode of pollination; Honey bees 


64MP QUAD CAMERA 


rast bardy plant 

cs Grown in dry land, to Te 

“4 Used 23 loose flower and 
agation: Seeds 


* Propagation: Seeds 


Arum lily: Zantedeschia, 
* Rhizomatous per 


Used for dry flower, cutflower and garden d 
Ct Mower species: Limontum sinuatum 

‘* Medicinal purposed: Limonium propsum 

# Propagation: Seeds 

+ Variety: Midnight Blue 


16 Lilium: Family: Liliaceae 
* ~Monocot plant 
* Winter hardy species 
% Prefers sunny climate 
* Suceptible to high temperature (>30°C) 
* Plant growth regulator used for, Plant height ¢ 
* Important species belongs to Lilium group: 


+ Cut flower production: L. longiflorum 
’ decoration 


+ Double flowered lilum: Z. ligrinum ver. fl 
+ Oil yielding species: Madonna Ii a 
* Blooming peri 
+ Asiatic lilies: Early June 
| + Oriental lilies: July-September 
i + Tiger lilies: September 
* Resistant sources: 
a” + £ henryi: Resistant to fusarium and virus 
+ L. candidum: Tolerant to low temperatur 
! i ability 


+ L. cawicum: Resistant fo Fusarium wilt — 
* Major problem: 


* Gametophytic self-incompatibility F 
* Interspecific incompatibility 
* Long day induce Vegetative growth of the plant P 
* IAA promotes bulblet formation < 
* Propagation: Bulb/seeds 


Floriculture 


* Colour scheme and grouping of annuals; 


Hollyhock 
iness: 
+ Basic?Primary colours: Red, Yellow, Blue (RYR) Based on hard 
+ Secondary colours: Orange, Green, Violet (0 
+ Hard/Wam/Hot/bright colours: Red, O 
+ SofVCool/Light colours: Blue, Violet, Green 
+ Neutral colours: White, Black, Grey (WBG) 
+ Monochromatic: Using of single colour 
+ Monochromatic: When hue with its light and d 
+ Dichromatie: Using of two colour 
+ Polychromatic: Using of various colour ¥ 
+ Predominant colour in nature: Green 
+ Complementary/Contrasting colours: Blue + 


Primary colours Secondary 
colours 


+ Shade loving: Ageratum, Alyssum, Cal 
Phlox 


+ Annuals suitable for shady situation: Sal: 
+. aging of beds and walks: Brachycome, Porty 
+ Hanging baskets: Ageratum, Petunia, Phlox, Zin, 


+ Window boxes and hanging baskets: r 
Portulaca, Zinnia 


+ Potted plants; Carnation, Antirrhinum, 
Petunia 
+ Rockery purpose: 
+ Humid regions: Brachycome, Phlox, Agerat 
+ Dried and cooler parts of India: Limonium, 
* Propagation of annuals: 
+ Bold seeded annuals: Sweet pea, Nasturtium, 

+ Annuals which are difficult to transplant: Ca 
+ Germination in dark: Nigella, Phlox, Ama nt 
+ Germination in light: Nicotiana, Lobella, Echi 

* Type of pollination: 

+ Self pollination: Balsam, Clianthus, Lupin, 


+ Often cross pollination: Antirrhinum, Aster, D 
flower 3 


+ Cross pollination: Alyssum, Arctotis, Calen 
* Mechanism for cross pollination in annual flowers: 
+ Heterostyly: Primula 7 
+ Self incompatibility (SI): Ageratum, Antirrhinun 
+ Cytoplasmic male sterility (CMS): Ageratum, 
Indian origin: Gomphrena, Balsam, Lady’s lace 
* Sowing and transplanting time: 


Winter seaso) = 
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Seamereypress | Kochia scoparia var. | Chenopodiaceae | 
| ericophylla 


‘An area of the garden d 
Flowering shrubs: 


Coreopsis tinctoria 
Cosmos bipinnatus 
|Cineraria 


| Clarkia Clarkia elegans 


[Bali oftreland | Moluccella laevis 


vender/Statice 


[Set [ati tos 


i: Bo origin shrubs: aa 
| Day King/Dinka Raja Cestrum diurnum "et 
im + fu Chand 7 

igpnty or Tree Sculpture — 


| Tree of  sadness/Night | Nyctanthes arbor- 
ea g ‘topiary’ i 
‘x The term ‘topiary? is 


one 
jasmine — 4 Topiary art started in the J 
+ Topiary is a technique of; 
+ Topiaries are garden n 
+ Spal forms as fant 
: tables, countless animals, 
Peacock flower (Gulmohri) cata a =< 
: | } ) + Most common shrubs for ton 
t Temperate regions: Box (Buray 


% Geni 


* Planting of trees in avenues was done by 
* Arboriculture: Growing of trees for the 
landscaping 


* Silviculture: Growing of trees for forestry p i 
* Arboretum: Grouping of different trees are planted ; 

* Trees is established in large waste lands known, 

* Espaliers: trees and shrubs that are allowed to 
‘eight and width, but hardly any depth 


Terminalia spp. 


* Fest growing trees and establishing quickly: 
and Neem quickly: Copper 


* Slow growing tees: Prerocarpus santalinus and Ts 


_ © Waser loving trees: Bassi hanifolia, 
> Tres thr checking air pollution: Feu i 
> “e Specimen tree (high cost: Aravearia spp. Fi 
* Monkey tail fruits: He : 
* Trumpet shaped blue colour: Jacaranda mi 
* Trumpet shaped crimson colour: Kigelia pi 
z branches is specific pattern in 
+o ee of leaves is 
saeee 
4 a ee pattern is specific to Te 
* Bearing fruits in the trunk pattem is specifie 


I. Ornamen: 


= ‘=e most suitable for roof g 


*® Vines contribute an architectural q ye 

* Climbers with different modified organs 

+ Tendrils: Antigonon leptopus, B, 
paniculata 


+ Sccreting sticky substances from gr 
+ ‘Twiners: Echitis, Hiptage, Lonicera 


iain planting $9 
A + Evergreen 


= 


Railway creeper Tpomoe 
Nepal trumpet creeper | Bead 
Blue potato creeper sg 
Creeping tuberose | 
Trumpet climber 
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Moming glory dpomea learii 


Sear jasmine Trachelospermum 
" Jasminoides 


Kanthali 


Japanese honey | Lonicera japonica 
suckle 


Quamoclit Mina lobata 


= 


J. Ornamental ; 


#- Suitable for decoration of conservatories, verandahs, s 
“potted palms 


Cocos, Phoneix, Elaeis 
Areca lutescens, Rhapis 


Hyphane indica (Branching above 
below ground) - 


Phoenix acaulis 


Important palms; 


y/)/ 
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Champa __| Artabotrys odoratissimus _ | Annonag 
Vernonia Vernonia elaeagnifolia | Asterac 
Cs 


Ee 


Uses of palms in the landscape garden: — 


+e ee ee 


4 Ht 


Stustas Horticulture: 


piety palm — 
Ps wok palm 
6 


the garden/Lawn/Natural green carpet for a landscape 
Heart 0! 


| 


Concept of lawn was given by England, | 
Most suitable grass for most parts of India: Hariyali or dhoob grass 

Highly suitable grass for large areas and playgrounds: Bermuda grass 

Highly suitable grass for smaller areas and home lawns: Korean grass 

Shade tolerant grass or more suitable for shady region! Kentucy blue grass and St. Augustine 

Most common cheapest but slowest method of lawn making: Dibbling of roots : 
Most expensive or Quickest method of lawn making: Turfing 

‘Turf plastering is not suitable for dry areas € 

Major cultural operation: Rolling, Mowing, Sweeping, Scrapping and Raking, 

Rolling is to help anchorage of the grass ” 

Mowing for preventing the excessive growth of grass 

Sweeping is the removal of cut over grass 

Scrapping is to avoid toughness _ 

Break the cruse and removal of matting grans for Providing aeration: Raking 

Bricking is to replace the Unhealthy patches im Lown 

Asn Synthetic lawn Popularly used in developing countries in roof patden end oxi 
stadium 

Area of gardeni should be devoid to lawn: 60- 
Depth of medium for lawn. making 
Grasses should not be allowed. 
Seed rate for lawn 
Seeds take about 


* Most widely used pre-emengence herbicide for 
‘* Major problematic weed in lawn: Chek motha 
* Pale or Yellow lawn is due to Ns deficiency 


* Fairy ring disease of lawn is caused by soil 
campesiris and Leipiota morgani 


Major grasses used in lawn 


Common Name 


Korean grass or Japan grass 
Manilla grass 
Korean velvet grass 
Buffalo grass 


| fonstrose apple cactus 
jen barrel cactus 


n of the night Bi 
gandhi 


| Blue grass 


A 
a | St Augustine/Charleston grass 
Uv 


Nish 


Hy 
j i L. Cactus and § 
Hj Cactus (PL. Cacti): Origin: South America 
i * Cactus belong to the family: Cactaceae 
fa % Areoles or spi i invari in 
Hi ‘spine cushions are Invariably present in 
1 * Characters of cacti: 


Floriculture 


Secowteas. Store Sacsnert in their Soliage oF in stem: 
© Mos of the succulents originated from Mexic 


Amerca) 
‘+ Padillanches offen used as 2 “hedge border” 
© Preferred habit: Dry or desert areas 
*  Secculensx fleshy foliage or stem or both 
+ Seorelents suitable for window box gardening, bow, 
*  Switatie succulents species for pots and rock garde 
* Hodge purpose: Agave 
* Bulge purpose and carpet bedding: Echeveria 
Important succulents 
Common name 


Century Pleats or Agave 


Slipper Plant or Bird Cactus or Euphorbia tit 
Jew Bush or Red Bird Cactus. 


x Ideal pot mixture for t 
Charcoal) 
* Generally bulbs a 


} Spanish dagger 
Flowering stone/Old man’s tooth 


Wii) 7 M. Bulbous P; | 
i fj % Leading bulbous plant ni eae bulbs-and | Lily/Sudarshan/S\ rs 
| | ting erowing area in World: South Afric | Belladonna Lily/King o 
4h Pous Plant growing are in Inia: Kalimpong (Si [Lily’Star of India 
i ving maximum area under cult tion [Spidertity 
i 
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ynil Nad 


x flower of | Gloriosa superba 


_| Zephyranthes rosea 


Red cape lily’Blood flower _| Scadarus multiflorus 


deaaty Status of liberty 


Zantedeschia spp. 


indian shot/American | Canna indica 


Gerters Transvaal 
African/Barberton daisy 


or | Gerbera jamesonii 


ris 


af 
ao 
Uv 


* 
* 
* 
* 
* 


f | Floriculture 


Jris spp. 


+ Achimenes longifiora 
Wind flower Anemone spp, 
Narcissus/Daffodils/Nargis | Narcissus spp. 

Rajni Gandha/Tuberose | Polianthes tuberosa 
Shell ginger/Hedychium Alpinia speciosa 


yw N. House Plants/Shade 


Ideal temperature for indoor plants: 1 5-21°C 
Relative humidity; 40-60% 


* 

* 

* Light: 15-25 foot candles (16hr light/day) 
* 


Suitable for window garden: 7 


Zebrina, Begonia, Aspidistra 
Suitable for : Aspidistra, Selaginella, Scindapsus, 
Easy to manage house Plants: Ficus, 
Climbing/tretlis; Hedera, Flleus pumil 


For bowVterrarium/bottles 
Growing condition: Green ho 


Aglaonema, Aracaria, Sa 


‘la, Cissus, Philoder 


use, lath house or varandha 0 
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Begonia, Billbergia nutans, Fite 


Crier 


| chlorep 


yearn 


| jamicia bromaarenaen 


Pilea macrapayllt 


plant - 


yor erent 
ipremnvd 
a= 


Hedera canarieesit 

Hedera———_eumaresialt 
— jee 

variegata 


Tradescantia sebr ire 
ae 


Ruscus aculeatuy 
ee 

Dracaena reflexa 
|e 


Tradescantia spathaced 
Miles ts 
=_—- 


Peperomia sp. 
Cordyline fruticosa 
| Kalanchoe sp. 


_ eae 
Pumie Heart, Purple | Tradescantia pallida 


| pawl 
» yp i 


papa oy 


Pronhiay Mat 
er ee 


at 


viet 
Avani 
Arwen 


Avallanen 


Clanaliniiea 
Pape mar oe 
Pages nnnr 

| Cannunaliene 
\ 

| Wipes eran 


\ 


egret wane 
' 


Create 


Connie 
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J Root cuttings 


Herbaceous group 


Woody group 


4 Leaf cuttings 


Peperomia, Saintp 
Rex Begonia 
Begonia rex, Peperg op tant 
Peperomia, Saintpalia, Ze 
Bryophyllum, Sedum 


| Poinsettia, Hydrangea, 


& Layering 
Sample layering 


[Jesmine, Oleander 


Mound or stool layering 


: x Auxin synergist: 
i Cestrum, Deutzias S x Anti-auxin: Tra 
wd Compound or serpentine layering | Jasminum sambae + Erin 
Continuous or Trench layering Hydrangea, Dianthus IBA for a ead 
a Division Russelia juncea, Tuberose, a 
oO = = 
| Bulb Hyacinth, Crowns ee Cy 
i | Suckers Shrubs: Lxora, Jasminum > 2 : 
if [ | Trees: Mitingtonia hone 
yi! i i 
i [ito 
fi Inarch grafting Rose (West Bengal, Bihar) Ala 
i. volubilis re 
Side grafting i 
Saddle grafting 
Flat grafting 
Cleft gratting 
Floriculture 


* GA, induces Mowering in long day plants 


Special pruning techniques in Flower 
Special Techniques 


Root praning: Removal of roots 40em | To maki 
away from the plant 


Disbudding: Removal of unwanted 
flower bods in cluster of flowers 


Pinching: Removal of terminal growing 
point in herbaceous plants 
‘Special cultural operations in flowers: 
* Wimtering is considered as alternative to root, pruning 
* Wintering is done for rose and jasmine in Northern 
* {a Jasmine, common practice is to defoliate plants a 
* Chemical defoliants-Pentachlorophenol has been used 
* — Defoliation is common practice in Jasmine and Na 
* Deshooting 
* Removal of unwanted shoots 
* Common practises in camation for cut flower t 
Purpose f 
* Part of disbudding 
* Disbudding 
. Refers to removal of the superfluous flower buds only 
* Done at a stage of when the plants are young and € 
. ena! Practice of disbudding isto retain only one b 


Common practice in Carnation, Chrysanthemum, Mi 
* Stopping or pinching 
leaves 


Taf spot and blight 


[= Chrysanthemum 


wilt 


Stem rot 

Root rot 

Bacterial blight 

Leaf spot and flower blight | 
Chrysanthemum stunt 

6. China aster 

Collar and root rot 

Wilt 


1, Rose 

Powdery mildew 
Downy mildew 
Black spot 


Die-back 
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Witt 
Foot rot 


Basal rot 


OOS 
Phytophthora sp., 
Rhizoctonia. solani 
Sclerotium rolfsii 


Leet spot 


Alternaria dianthi 


Bacterial wilt 


3. Gladiolus 


Wile'Soft rot 


Neck rot 


Lesf and flower blight 
Aster yellows 


4. Anthurium 


Bacterial wilt 


Ralstonia solanacearum 


j Bacterial blight 


Xanthomonas cam, 
diffenbachiae 


| Anthracnose 
Black rot and leaf blight 


|S Orehids 


Colletotrichum gloe 


Flower blight 


| Botrytis cinerea 


Heart rot 


Phytopthora palmivorg 


Pythium rot 


Pythium ultimum 


ation 
3. Carn’ 


3. Chrysanthe- 


'austas Hortic 


‘ Evergreen beverage sl 
C cifuge crop fer 


4 Southeast Asia is 


+ Water uptake is major problem in Anthurium 
¢ * Gerbera: Drooping, Stem break 
# Negative geowopism: Gladiolus 


(uneven distribution of auy 
4 Shattering 
+ Loss of leaves, buds, 
‘abscission’, is also a 
* Leaf yellowi Yellowing of leaves and even - 
commonly end of display life in some Responsible for b z 
i] lilies * Responsible forcolour of blael 
: * Mane senescence: carly déath of flowers is a common cause of g (© * Major polyphenols present 
: cut flowers e.g. Tulip, Iris, and Narcissus ‘ 4 * Major phenolics in gre 
Floriculture 


@* Health properties i 
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Bs 
Glaustas Horticulture 


Lia | 


Se whi] 


s we effect of tea is due to caffeine (125-4596) 
OY Tee asringent taxte is duc to: 
_ <eros contain approximately 36% po 


iylls or Janams: First 1-2 seale leaves covers toy sxitiss'/ -at 
Cc — Above scale leaves- photo synthetically mene Hea niows 


=s (partly fermented) 
(fermented) 


consumed than green tea worldwide? 
of the flavonol aglycons (quercetin). d 


Important species: 


+ Assam fats: C. assamica- Sparse flowering 


+ China jats: C sinensis- Profuse Howemmisg hardy 
drought 


* __Indo-china or cambod type:C: assamiea ssp. Ing 
Bisexual and Fruit: Capsule 


- ez oak (Grevillea. vobusta) is used 4S 2 permanent. ; 
Temporary shade trees: 

+ Indigofera teysmannti (Most: 
— Centering 
sod 


@O REDMI NOTE 8 PRO 
CO 64MP QUAD CAMERA 


‘ Natural fermentation time: 24-36 brs for arabica and 
Tie for alkali treatment (10% Caustic soda, NaO} 
'S Coffee Bending: Cichorium used as additive: To 
French coffee 
Physiological disorders: i 
. Bean disorders common in Arabica coffee: Black | 
+ Abortion of one ovule: Pea berry Pp 
* Fase polyembryony or triangular seeds: Pres 
. Exephent Bean: Formation of more than one ovule per 
* Dic-beck is the physiological disorder in coffee 70-75% of the BI 
* Premature fruit drop is due to wet feet conditioy st Mixed stand as a 
nutrient deficiency 3 4 Total production 0 
nea an * sr copraand 15% is« 
* Coffee leaf rust (Hamelia vestatrix) introduced from 4 Sunlight requires 
* Whit stem borer Wjlorechus quadripes): Wilting a india 
* Coffee berry borer (Hypothenemus hampei): Most 


a ‘ion of v 
world seo 


ramil Nadu is the: 
Vv India accounts 
4 i: ‘ender coconut ¥ 
o * Coffee nematodes (Pratplenchus coffeae): Dieback Te 
Highest produc 
Uv 3. Coconut 


3. King of Species/Tree of Heaven 
Origin: South East Asia 
* Humid tropical Perennial monoecious palm 
* Monotypic genus 
* Heliophile plant 
a Coconut isa crop of small and marginal farmers 
* mene th plantation coset the major crop g1 


/Kalpavriksha/Tree of life: 


RRR RRR RH 


ee eee 


a 


Pure coconut 


Glaustas Hortic 


% Yield: Tall variety: 60.80 
* Hybrids yield: 100-140 nuts/palnvyear 


CPCRI varieties: 
Tall cul 


Glaustas Horticulture _ 


; 's: Chowghat 
2 Somme ating spre Milage 
; Research Station (CRS), TNAU, 
“3 Milling copra is mest popular in South 
Cup copra is most, in Northern India 
> Coir is obtaii plo India 
% Tapping of coconut is done = ae 
National Agri ' 
9 
‘a i poets palm 
mixed stand as a backyar 
in India, Arecanut is 
ented supari 
‘4 Arecanut BFOWN OS 
‘y India is the largest 
d tan 
¢ Polyphenols ant 
india ranks first in both : 
4 Karnataka leading, 
sx Inflorescence type: S 
st Fruit- Monolocular, § 
Type of pollination; Cr 
phar, Pollinating agent: 
ts control: Plac; bases Largest arecanut gro 
ding: + Areca h 
colour 
splitting of leaf, : a y 
B Root I: Placing of single dose anticoagulant brom Recently reported s 
Combination of Monocrotoph Propagation: Seeds 
4 105 @10 ml and : 
Palm weevil Spacing: 2.7 mx 25 
Planting system; $ 
Suitable cover cro} 
Arecanut plantation: 


Glaustas Horticu 


Varieties: 

CPCRI, Regional station, Vittal, Kerala 
Varieties _)_ Breeding methods 
Mangia Introduction trom China 

| Selection from Indonesia (VTL. 
fit 


Sumangla 


‘Sreemangia 


eae from Singapore (VTL- 
17) 


Srecvardhan —_/ Indigenous to Maharashtra 


God: Theobroma 
‘oa, a beverage 


od 0 
fot 
Swamemsn, 


Mohit nagar x HD hybrid 


Mobitnazar Indigenous to West Benga 
SAS-I Sirsi Arecanut Selection-1 
- * . 
CAL-7 Calicut-7 4 Humid tropical crop, 
x Beverage COP 4 
VILAH-1 Hirehali dwarf x Mohi te Rich source of fat 37% 
Indigenous popular cultivars 4 Largely grown oe 
4 Thirthahalli and South Kanara gardens 
Kahikuchi Leading Cocoa 
[33 | sas-1 + Tamil Nadu has the hig 
Bae < major share (42%). 
U | Shreewardhance tion fron ‘Type of fruit: Indehis 
a Arecanut forms 5-6 leaves per ar ing fruits are call 
‘Yee Young, 
% Full bloom to maturity of the arecanut fruit: 35-47 we Cocoa grows in a ser 
Hf! * Normal yield in any plantatio Jorquetee is a pl 
y * Most Popular arecanut trades: * Chupon: Axillary 
% Nuli is made from tender nuts Inflorescence: Cauli 
* ChalifKottapek: P, from dried ripened (9 month * Type of pollination 
Jodia and Wester India Mode of pollinati 
% Kalipak j. 3 
lipak js Prepared from immature dark &teennut ‘ t Optimum temp 
* Iylon- well known trade mainly consumed in Tamil Nadu and New metho 
Pest and diseases: 


Viability of co 
4 Major pest- Spindle 


bug(Calvatho, Propagation: 
18(Calvalhoja areacae) : a 
% Koleropa or Mahali dj: :, : Main crop sp 
lesions "thease is caused by Ptophthong * Inarecanut g 
Plantation Crops A 
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‘Planting time: May-June ’ 
s Training system; Open centre or central leader type 
‘ Coatering (Cultural operation) is a Process Of removal of 
Moisture content of Well dried beans is 6-7% 
© Two major varieties (Naturally evolved); 

+ Criollo-Dark red pod colour 
+ Forestero-Yellow pod colour 


Gold 
pion er Ana 
Due to its nutritive: 
4 Precious gift of 
4 Evergreen tree, 


Sensitive to waterlo 
very hardy and dou 
The cashew was 
Introduced to 

India is the first 


‘x Largest producer 
India occupies lar 
Immature stage green India largest p 
it. Mature stage yellow a . Indian cashew kerr 
Cashew kernels 
| vy Cotyledon Colour a oe 
lo — | Pupie Kk se India is the 2%! 
fi, Fermented bean _[ Dark brown or chocolate brown : 


*% Cocoa pods takes to mature and ripe: 140-160 days 
* Generally cocoa gives 2 main crops/year: September-Januar 
% Moisture content for safe storage of cocoa beans: 6.7% 


f * Moisture content of fermented beans; 55% i 

} * Coco butter is used for chocolates 

‘ * The International Cocoa Organization (ICCO) is located in Lor * Pollinstona 
Pest and diseases: 


* Jumbo nutsi 
* Major disease: Black Pod or stem canker dis ne 
chocolate brown to black ———_ . a 
Serious pest: Cocoa mealy bug (Planococcus lilacinus) : 
% Cherelle wilt or ot: Caused by Colletoirichum Sleosporivides \ 


Plantation Crops 464 


Years old trees) 


NE See 40 es a ony 3 yao 


466 


abnormal Leaf fall: Phy 
soudery mildew of rub 


il Nac 

te Tree of Tamil N 

4 favellifer: 2n=36: Origin: 
“4 Tropical, dioecious paltr 
+ Neera or padaneer contz 
4 Toddy: Natural unco1 


[2 [en es free a 


st Nungu: Tender Palmyra 
+ Flowering season: Janu 
ox Peak flowering season: 
4 Two variants: Black 


* Tapping time: 


% Method of extraction 
+ Aripanai_ (Ie 

inflorescence) 
+ Thattupalai 
* Method of extraction of 


+ Kaivetty: 
lage: Metrolac, Latex meter = 
| ally female 
Tubber consistency: 12-154, pals (DecsFeb) palm 
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9. Oil palm 
Holders Irrigated (Crop/Oil Palm/Crop for future: 
West Aftica 

id tropical palm 
seas first introduced to India at National Royal 
* Oil palm: highest edible oil yielding perennial crop : 
¢ Oil palm is a high yielding crop (more than 5 tonnes Of 0 
that are yielding around one 


ther oil yielding crops 
éstinct oils, Le, palm oil and palm 


9. Small 
Or 


* 
* Oil pa 


ij palm growing country: Malaysia 
mnmercial propagation: Seed 


* Co 

Three variants/types: 
i. Dure (Shell is present) 
ii. Pisifera (shell absent) 


iii. Tenera (Dura * Pisifera)- High mesocarp content 


% Type of pollination: Cross 
* Oil palm is an entomophilous crop 
+ Mode of pollination: Weevil ( Elaeidobius kamerunicus) 
+ Pollinating weevil introduced from Malaysia A 
* Leaf pruning is commercially followed in oilpalm 
& Ablation is a removal of male and female flowers in early st 
* Stripping is 2 removal of berries from the bunches after 


Suitable Cover crops: 
+ Pueraria phaseoloides, 
invisa, Mucuna sp. 

* Palm oil is extracted from the mesocarp of fruits 

* Palm oil is rich in palmitic acid 

* Palm Kemal Oil is extracted from the kernal of fruits 
* Crude palm oil (Rich in vitamin A and E): Extraction from 
% Crude palm oil which on refining becomes palm oil comm 


, Cocoa 


Calopogonium mucunoides, 
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on of Spices B 
jonder, cumin, fennel 
gr ie osemary, Perennial 
, SH” Garcinia, NURTSE 

rree™ "tack peppers 
* perbs/Rhizomate 


atl 


Chapter — 7 : Spices and C 


A. Spices-Introduct oul 
os *Spaoe’ was derived from the Latin “species 


oe spices are native of India, Land of Spices 

wour and taste to our food but also ¢: 
values of food 
2h value and low volume commodities of comm 


+ Bark 
sil; Mace of nutmeg, 


.d flower Bud: Clove 


} india is the largest producer of chilli in the world Kernel: Nutmeg, 
* the export of different spices, maximum share was from ¢ : Basil, bay leaf, 

woes (25%) ‘ ¢ Rhizome: Ginger, turmeric, 
© Andhes Pradesh (AP) contributes 25% of area and 48% of productior ¢ Dried latex: Asafoetida 


+ Root: Horse radish, 
+ Seeds/fruits: Aniseed, 
& Fruit pulp/rind: Tem 


creat onganic spices export is about 2% 


residual solvent in the oleoresin should be <30ppm 

Spices oils ead Oleoresins account for > 80% of the export of € 

ses 

3 Indian spices have obtained geographical indicators such as 
Cardamom, Coorg Green Cardamom and Naga chilli 


@ 4 


* 
x 
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Miscellaneous: 
Major flavour, taste and colour contributing ¢o 


Spice _ Predominant flavour, taste ai 
Black pepper ass a 
e-tecpenyl acetate, 1,8-cineole 


Cantamom 


+ Black pepper (Piper nigrum L,) christened as the ‘King of 
Iris oldest and the most popular spice in the world 
India is one of the major producer, consumer and exporter 
Black pepper is a humid tropic crop it requires high rainfall 
Perennial climbing vine 
Ideal annual rainfall: 125-200cm 


Type of flower: protogyny , 

Vild forms usually dioecious but most cultivated ones are gyn¢ 
(florescence type: Catkin 

uit type: Single seeded berry 

oper is naturally self-pollinated crop due to presence of 


tonogamy: The transfer of pollens from the anther of on 
ver in the same plant 


«x Type of poll 
tv Edible port 


Glaustas He 


‘A selection 
on | 12 
f lap 813 (Cholamt 


= Cover crops effective soil cover to p 
dry Ieaves act as organic mulch) 
4 Spocing: 2.7 m*2.7 m= 1100 vines/ba| 
1 Majority of the cultivated varietal £YPES sre ma 
_ a Kerimunda isthe most popular cultivar in Kerala 


Varieties |_| Breteg ESS Kerala 

i. Pepper Research Station, ai 

Ree ] = (Uthirankottah x | Bold berries 
Cheriynkania Kadan) 2 


tiyur-6 | Clonal selection from Karimunda 


iyur7 | Open pollinated progeny of 
—_ : 
—— 


6 [rm Pampa 6 = Pani 5_[ Tales 
lian Institute of Spices Research (ISR), = 


14) 


Selection form Karimunda (KS- ’ 
21) 


A natural triploid (2n =3X=78) — 


+ Harvesting seasons 

Maturity Index: 

* Black pep 
spike 

+ White pepp 


A. selection from Aimpiriyan 
col 


; Gaustas Horticulture 
diments ane 


4, (nine Institute of 


post and di 
& Sun drying is the best method of ¢ vy pepper palliab 
‘ x Root knot 


aes Sie * ‘ Foot rot o quick \ 
+ Rooted Iateral branches grown 8s | * season) 
* Raised ss 2 potted bushes or field, fe ‘4 pollu disease 0 
= Bush pepper yield: 100-150g of dry p 
+ Ityields throughout the year, yield 
+ Average yield of pepper: 800-1000 ke/ha- 
‘4 Dried pepper contains below 10% moisture c 
+ Drying recovery: 
+ Black pepper: 33% 
+ White pepper: 25% = 
+ The average dry recovery varies between 33-3: 


White pepper 


= Prepared from retting (with 


for 7-8 days followed by removal 
‘Adaptable to high 


* Starch accounts for 34% and 56.5% in black, oper ar edicnal value 4 

4 Moisture Content is reduced from 82.5% at pin — 
iatpepr one a 

4 Pungency'in black pepper is due topiperine = Essential oil ; 

4 Average content of piperine in berry:1.7-7.4% = 

te Volatile oi is responsible for the aroma and flavour 

‘© Oleoresin is produced by solvent extraction of pepper po . , 

+ Aroma of pepper is due to 2-5% volatile oil-Immature 

“In pepper cultivars the essential oil content reported ‘ 

ie Western Ghats. 


* Cardamom 


= and aerial les 
‘reen colour of pepper should be maintained by minimum. * Cardamom 
reaime AW) SOp ry dads 8a 8 of ohydii6d gree 
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Ok know! ces in the world 
® Oldest yn SpHO ,psule developTiaas 


# Shade loving plant (Pseophyte) 
* Cardamom belongs to the order Scitaminae 
* Homid tropical climate is ideal for cardamom culti 
* Most expensive spices in the world 
* Guatemala emerged ss world's premier producer and 
global rade 
+ India is the second largest consumer of cardamom in the 
* Guatemala is the major competitor in production 
* Kerala accounts for 60% of the cultivated area in India 
+ Inflorescence type: Long panicle arising from the underg 
* Cardamom hes bisexual flowers, self compatible but cro 
& Type of pollination: Cross pollination 
+ Mode of pollination: Honey bees (Apis cerana indica) 
* Micropropagation is ideal for generating true to type and 
high yielding clones 2 
+ Rainfall distribution is necessary for panicle initiation durin, 
+ The development of reproductive buds (panicles) takes p 
* The peak flowering is spread over a period of six months 
* The time required to reach full bloom stage from flo 
days 
* For cardamom quick and higher germination seeds are th 
minutes 
* Propagation: Suckers (most preferred method) 
* Sucker multiplication during: March to September 
* Trench system of planting is generally preferred > Other varieties: PV: 
* Rapid clonal multiplication was developed by IISR, Calicut aes _ 
1 kg of seed capsules (500-800 fruits) produces 3000-5000 seedling * abe 
+ Acid scarification with 25% nitric acid for 10 minutes: 4 le me 
Fast growing shade trees (planted for to protect the seedlin i can a 


+ Dadap (Erythrina lithosperma), Albizia, Karuna ° + Peak period off 4 


(Acrocarpus fraxinifolius) ray ield 
4 Chandana Viambu (Toona ciliata), Njaval (Syzyg , * ee 5 
heterophyllus) Economic age of 

% Shade regulation done during the months of Mane \ Major con 
Volatile oil cont 


provide 40 - 60% filtered light) 
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* Curing temperature 40-45°C @ 10-12 hrs maintained 
helps im good retention of green colour 


%* Generally cured cardamom have 12% 
* Flue curing: 45-S0°C @ 18-22 hrs. It is one of the b 


ultivate 
3 Pies attains full matur 
x Vegetable purpose: 
4 Moisture contents Fi 
x Yield of dry gings 
« Recovery of dry gi 


4 Mosaic or Katte viral disease is transmitted by aphids (Pental 
4 Azbukel or capsule rot: Phytophthora nicotianae var. 
4 Rhizome rot or clump rot: complex soil borne disease 


4 Shoot and capsule borer: Conogethes punctiferalis: dead 
Cardamom Research undertaken in India: 

4 ICAR-Indian Institute of Spices Research, Regional Static 

* Indian Cardamom Research Institute (ICRI), Myladumpara, | 

4 Cardamom Research Station (Kerala Agricultural University), 


# Regional Horticultural Research and Extension Centre, 
Horticultural Sciences, Mudigere, Karnataka 


2.2. Large eardamom/Nepal cardamom: Amomum subulatum: 
* Commercially propagated by suckers 
* Varieties: Bebo, Ramla, Ramsey, Golsey 
* Chirkey disease: Transmitted by aphids (Brachycaudus helicl 
* Forkey disease: Transmitted by aphids (Micromyzus kalim, 


Varieties: 


Varieties 
Tsp: Suprabha, TSR: 
Suruchi 


Suruchi,  Suprabha 
and Suravi Subhada 


3. Ginger 
3. Ginger: Zingiber officinale: Zingiberaceae: 2n=22: Origin: South Ea 
%* Ginger is an herbaceous perennial, having underground 

* Rhizomes used as a spice 


ka I 4, 2 
Spice” ~We Constr 7X8) ‘ Shustas Horticulture 


cigences Ginger | Maran (Assam) Kuruppampadi, En 
one 


So Gnee verenes | Himachal, Maran, Mananthody and k + Andhea 
Saw Ginger Varieties | Rio-deianciro, China Wynad and V 


adit 
+ indi 


© Average yickt 15-25 vha 
 Fitre content of Ginger: 5.19% 
* Ginger olll (O_5%-3.0%) possesses only aroma and n 
+ Unbleached ginger : Peeled rhizomes 
+ Bleached ginger: Peeled rhizomes soaked « Curcumin (7%) ist 
water for 6 brs (1 kg of slaked lime/120 kg ‘« Curcumin is used! 
* Olcoresin content in ginger: 3.5-9.5% « Commonly used shad 
© Drying recovery: 16-18% ¢ processing 3 
* Dry ginger is harvested between at 6-7 months after j _ Average cd 
; Pest and diseases “, Optimum sowi 
& The shoot borer (Conogethes punctiferalis) is tl si «x Essential ofl cs 
& Rhizome scale (Aspidiella hartit) infests rhiz 


¥ storage 
i 
| 


& Leaf roller: Udaspes folus 

4% Major pest during storage: Cigarette beetle (Las 

4 Soft rot/rhizome rot: Phythium spp- soil borne di 

Bacterial wilt caused by Ralstonia solanacearum | 
disease 

7 Cardamom Research undertaken in India: . 

+ ICAR-Indian Institute of Spices Research, Ki 
= High Altitude Research Station, OUAT, P¢ 


* Y.S. Parmar University of Horticulture ar 
Pradesh 


* Kerala Agricultural University, Thrissur, Kerala — 


4. Turmeric 

4, Turmeric: Curcuma longa: Zingiberaceae: 2n =3X = 63: 
* Turmeric is the dried underground rhizome of pe 

» Itis used as acondiment, dye, drug and cosmetic ir 


Maia is therpolden-yellow pigment present 
AA 


86 


"TNAU varieties: Co-t, BSR-1, BSR-2 
High Alsitade Research Station, Pottangi, Odisha varieties 
Ranga Resmi (Rajperi Local) 
Roma, Surcess, Surangi 
KAU Varietics 
"Kans, Sobbe, Sona, Varn 


Specific features of varieties: 

—— | Tolerant to rhizome rot and 
“ | scales 

SaaS | Resistant to leaf spot and. 


se: Kedaam and Tekurpet__| Tolerant to leaf blotch 
TSR: Suguna and ISR: | Field tolerant to rhizome rot — 
‘Sadarshana 
Alleppey High colour variety 5 
‘Anmor, Tekurpet and Mydukur | Long duration variety (9 months) 


Mutant varieties: 
r | Varieties Sources 
[cos aa selection from Erode | Suitable f + Outofthe total 63 
: ; = + The 90% of the: 
pm ae (X-ray) selection from Erode | Suitable u the world 


BSR-2 Mutant (X-ray) selection from Erode | Resistant 
local |: 


Suroma Mutant (X-ray) selection from Tsundur | Field tolerant 


* Other varieties: Sugandham, Rajendra Sonia 
% Sced rate: 2500 kw/ha (35-45 g of weight) 
% Transplanting technique in turmeric developed using single bud 
| %* Turmeric can be grown as an intercrop in coconut and arecanut pk 
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1. Coriander 
1. Coriamder: Coriamaraem sonivewm: Apiacae: Origin: 
* Coriander is a rigid, strong-smelling annual herb 
* Coniander has been used as an antispasmodic, carminative, st 
* Black comon soil is more suitable for coriander rainfed cult. 


* Bold roend (ype (C sarin var. vudeare), Small-seeded 
doth under cultivation 


* Highly cross pollinsted crop (Honeybees) (Adromonoeciou 
+ Seed germination: epigeal 
Coriander leaf smell dae to different aldehydic components 
* Hewrophylly (existence two or moi morphologi diffe 
prayed peretahi = “y 
Seed flavour is due to terpenes ie. linalool 
“© Leading producer of coriander: Rajasthan 
“* Dye of inflorescence: Compound Umbel 
¥ Dried coriander contains essential oil content: 0.1-1.5% 
* Essential oil contains d-inalool (also known as coriandrol) 


iat, Hisar 


‘ 


bag 
¥ Varieties | Breeding methods [Features 
Arkalska | : High yi 
. 
0-1 | Pure Line Selection Suitable 
002 Reselection from culture of P2 of | Dual pu 
Gujarat 7 
C03 Resection from Acc. No. 695 
Swathi Mass Selection 
| Sadhana Mass Selection 
| Gujarat Selection from Local 
Coriander-| 
Gujarat Selection from CO-2 
Coriander-2 
Rajendra Swati 
— 
Rer-41 


Recurrent Selection from UD-41 


* Leaf plucking (50%) starts 70-75 days after sowing 
* Average seed yield: 1200-1500 kg/ha 

* Leaf yield: 800-1000 kg/ha 

* Maturity index: 50% seeds tum to yellow colour 

* Roowot (Rhizoctonia solanii) is a serious disease of fe 


3. Cumin 
3. Cumin: Cuminum cyminum: Apiacae: 2n=14: Origin: N 
% Prefers cool and dry climate f 
%* High humidity and rain leads to leaf blight and powdery mildey 
%* Cumin is not having inherent ability to tolerant against frost a 
* Cumin volatile oil content: 2.5-3,5% 
* Cumin seeds contain high protein (17.7%) 
* Weed competition is a major problem in all stages growth 
* Seed rate: 8-10 kg/ha 
% Varieties: RZ-19, RZ-209, RZ-223, RZ-341, GC-2, GC-4 
% Serious weed: Zeeri (Plantago pumila); Control: Flucholralin (Pre- 1 
* Average seed yield: 450-550 kg/ha 
* Leaf blight; Aternaria burnsil is a major disease 


@O REDMINOTE 8 PRO 
CO 64MP QUAD CAMERA 


* Major constituent of cinnamon leaf oil: Bugenol 


Major constirwent of cassia leaf oil: Cinnamaldehyde 


* Ssigon cinnamon has 1-5% essential oil in content and 
which is the highest of all the cinnamon species. 


* Common method of propagation: Seeds an 
* Varieties: [IISR-Navashree, IISR-Nithyashree, Konkan Tej, Yop 
* Bark is used to extract oil and oleoresin 
* Bark oll has highest cinnamaldehyde content whereas leaf oil| 
* Cinnamon bark is extracted generally after the rains at the 
leaves tums green and their sap flows freely 
* Cinnamon has 7-10% oleoresin 
* Bark oil content: 05-25% (65% Cinnamaldehyde) 
* Leaves oil content: 5-15% oil (eugenol-70-80%), It is 
synthetic vaniflin 
* Coppicing is done 2 year old trees for encouraging of side shoot 
* Test cut is done for determining the time of bark peeling ’ 


* Cinnamon knife is developed by Horticultural Research St 
Tamil Nadu 


* Quillings grade: broken pieces and splits of all grades of cinnar 


* Featherings: feather like pieces of inner bark consisting of ; 
left over 


vaing producer is Jam 
Se 


pried berries are@ 
{has 3-4% of arom 
in components 0 


i Mai 


marind: Tamarind 
- prefers tropical and st 
« Contains tartaric ac 
‘« Propagation: Seeds an 
Varieties: PKM-I 
than 20cm) 
Red fleshed tama 
Periyakulam, TNA 
+ Sweet tamarind 
x Sweet tamarind 


* Sugar content of s 


id 
+ Cinnamon chips: Rough unpeelable barks scraped off from the 
* Grades of cinnamon bark: Scraped chips, unscraped chips 
* Finest quality grade: 00000 

* Coarsest quality grade: 0 
% Average yield: 200-300 kg/ha (Dried barks) 


4. Allspice ’ 
Allspice/Sarvasuganthi: Pimento dioica: Myrtaceae: Origin: West Ir oa 
* Allspice is the dried berry +s Varieties: — 


¥ , WD 
* Alllspice: aromatic stimulant and a carminative Property 7 P E WD 
® Dioecious evergreen tree : : 


* Economic part: Dried immature fruits . 
* Allspice name derived from blending flavours of Clove + Nutmeg 
% All spice has about 3-4% of, ‘aromatic steam volatile oil 7 


4 


Splees 7 4 /ondin »3\% Glaustas Ho 


ANS. 


7. Ki 
7. Kedanpuli/Garcinia: Garcinia cambogia: G 
India 
% Evergreen, dioecious tree 
‘* Processed rind is an excellent substitute for tamarind 


* peers 
* Ss cna ae 


= 


|, Saffron: Cro 
st Economic 
% Perennial h 
*& Flower co 
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prs aod most expensive saffton: Shahi saffron, F 
jp-poltination preventi 


2. Asafoetida 


> Rhizome produce 2 types of plants: 
“ Male: Producing inflorescence 

“ Female plant: Only foliage and no infloresce1 
pleats produce an exudation of thick and paste sap 
ight stage for tapping the rhizomes for asafoetida: 
Tapping is done for extraction of oleogum 


a Flow G3 sepals & peti 
«artificial pollination 

«, suocess of hand pol 

yy |deal time for pollinat 
4 To attain pod full siz 
+ Fruit: Capsule (popu 
+ To reach full ma 


3. Vanilla 
3. Princes of Spices: “anillia planifolia: Orchidaceae: 2n=32: Origi 
* hisemorchid ‘ 
* Vanilla, a vine, is a member of the orchid family 


* |t is a climbing monocot, possessing a stout, succulent 
lanceolate leaves about 20 cm long 


* Vanilla is considered to be the greatest contribution of the + Optimum time for ha 
* Shade loving plant, climbing vine ve Vanillin formati 
* Secondary hemi-cpiphytes during the process 
% Thermophilous crops A  Vanillin extractic 
* Vanillin (2-2.5%) the main flavouring chemical of vanilla % Main pollinati 
* There are two important species ‘ of vaste =a 
+ Mexican vanilla: Vanilla planifolia: Producing short ae 
+ West Indian vanilla: Vanilla pompana: Producing 
+ Tahitian vanilla: V; sahitensis 
% Vanilla is a tropical crop that thrives best in warm and moist clim 
* Optimum temperature for cultivation: 25-32°C 
* Propagation: Stem cuttings (2-3.5 m Jong) 
% Aerial roots are formed in nodes 


* Stamen and pistil united with petals modified lip like structure is 


=< 


<p 


ve Processing m 
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+ Wrapping ie Mlankets ( For fermentation &, 
(Repeating this process for 7-12 days) 

+ Most dosinaiie size of Deans- 18 no 25cm long 

+ \anulfin the munis Savouring chemical of vanilla 

2 Vanillie content of property cured beans 2.5% 
oS Yiokt 300. 800Kg of cured beansha 
+ One ksiogram of cured beans is derived from about 6 ke of, 
> Cunng is need for processing 
During the curing process, this glucoside (glucovanillin) is| 
4 Roo rec Fasetaey Aaranis var. nanillae serious important 
+ Anthracnose (Calespore vanilla) is the most serious disease in vs 
+ Major pest attacks beds end flowering: Bug (Trioza litseae) 7 
x 


Pow gated by loves 
i: MS 


4, Paprika 
4 Condiment paprika is a variant of Capsicum 
P * The colour in peprike is due to carotenoids, namely capsz 
i 60% of total carotenoids 
* Oster pericarp of paprika is the main source of capsanthin. 
+ Oleoresin contains up to 50% capsorubin ‘ 
% Pricinple colouring matter is the carotenoid pigment, “Cap 
* Red colour is due to capsanthin and capsorubin 
% Yellow colour Zeaxanthin, B-carotene 
= mualamariaipepse reise 
* Inner portion and seeds contain the pungent ice 
% Paprika types were developed in Hungary 
% Paprika: High colour pigment with pungent or mild pungent o 
* Any non-pungent dried red powder is paprika in international tr 
% Spain is chief producer i 
* agate eee nH + Chemopreventive 
% Popular paprika: Hungarian paprika 4 Aroma of betel Ie 
st Seed rate is Ikg/ha 4 Classified into 


Neglected Green Gold of 
4 Perennial dioeciou 
4 Prefers tropical clin 
# Moisture loving an 

a Usesi 

4 Deep green hes 

4 In South India, 

4 Chewing stimule 


— 


% Most common method used to evaluate paprika colour: * Pua 

Association) a, * Non-puny 

% Average yield 2000kg/ha + The leaves on the 
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D. Major Diseases in 


Diseases Causal organisms 
A. Major spices 


“1. Black pepper 

Quick wilFoot rot | Pipsophthora capsici 
Pollu disease’ Berry | Collerotrichum gloeosporiodides [ste 
spot 


Slow decline’Slow | Fusarium sp., Rhizoctonia sp, 
wilt Pythium sp, Diplodia sp., 


2. Cardamom 


Katte disease | Firs 
Azhukal capsule rot | Phytophthora meadil, P. nicotienae 
| var. micotianae a 


Damping’rhizome | Postmen ora = 
rot 


— 


! | 3. Ginger 
| Soft rovthizome rot_| Pythium aphanidermatum 
!] "Bacterial wit Pseudomonas solanacearum 
| 4. Turmeric 


| Rhizome and root | Pythium graminicolum 
| rot 


5. Coriander 
Powdery mildew Exysiphe polygoni 


| Grain mould Helminthosporlum sp, Alternaria sp., 
Carvularia sp., and Fusarium sp,, 


B. Seed spices 


6. Fenugreck 
Root rot Rhizoctonia solani 


C. Tree spices 


7. Nutmeg 
Spices" And oat = rey 


Medici‘al 


* 
4 French Jasmine 
4 Java cintronella 
+ — Palmarosa Grass 
4 — Screw pine 

* — Scotch spearmint 
4 ~~ Patchouli 

4& — Scented Rose 

* Lavender 


iD Aras 7:4, .'2at ¢ 
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3 DilSowa: tnerhum grawolens var. sowat Apiaceac: 
st Long day plant 
& Economic part: Leaves and fruits 
® Uses: Preparation of grip water for controlling vor 
s Leaves: Herb oil (Phellandrene) 
ot Essential seed oi] content (2.5-3.0%%); Carvone 
+t Important species: 
+ European dill: A.graveolens 
+ Indian dill: 4 sowa 
# Seed rate: 5-10kg/ha 
* Yield: 
+ Herbage yield: 2.5 to 3.0 vha 
+ Seed yield: 1-1.4 tha 
4, Babchi: Psoralea corylifolia: Fabaceae: 2n=20, 22: Origin: 
+ Treatment for leucoderma, leprosy and psoriasis 
4 Economic part: The seed is surrounded by a sticky, oily 
% Alkaloids: Coumarins (Psoralen and Isopsoralen) 


y st Type of fruit: Single-seeded pod 
| + Propagation: Seeds 
q * Average dry seed yield: 2 Vha 


5. King of bitters/Rice bitters/Kalmegh: Andrographis panic 
% Economic part: Whole herb 
#% Uses: To treat snake bites, acute jaundice 
% Alkaloids: 
+ Major alkaloids in leaves: Andrographolide 
+ Major alkaloids in roots: Andrographidin A, B, C, D, 
*% Kalmegh is propagation: Seeds or cuttings A 
6. Safed Musli: Chlorophytum borivilianum: Liliaceae Origin: India 
* Saponin is the chief medicinal compound present in the roots” 
% Uses: Aphrodisiao, helpful in curing impotency, diabetes, as 
% Propagation: Root cuttings 
% Yield: 2000 kg of fleshy roots/ha 
7 Guggul/Indian Bdellium Tree: Commiphora wight 
%& Woody perennial spiny shrub 


Wee ilendinieneticFlans 310 


propagated by seeds (8 hea) 
Yield: Average dried leaves: 2.5.5 tonnes/ha 


4s Average pyrethrin content in South Indian hills: 1.19% 
Highest pyrethrin content found in achenes (93%) 


* Meturity index: 34 rows of disc florets opened 
4 Average yield in South India: 180-400 ke/ha 
“Economic life of plant in South Indian hills: 3-4years 
12. Opium: Papaver somniferum: Papayeraceae: Origin: Eastern 
* Prefers subtropical and temperate climate 
% Uses: Painkiller 
* Opium and codeine are used for analgesia and hypnotic ef 
4 Heroine is a semi-synthetic derivative of morphine 


+ Frit type: Capsule 
* aaciag! Lake olesnet fan fh cartel agen 
% Lancing done at 15-25 days after fall of petals 

% Total alkaloids contain 9-14% morphine content 

% Varieties: Chetak, Jawahar Aphim 16, Ranghatak, Talia, 


Vivek 
+ Sanchita: High morphine content in straw 
+ Sujatha; Opium free poppy for the production of oil 


+ Shubhra: High morphine content 
Fo irate aid Diolia sae local races nee! 


Tedicine mem COM=tir PIAS 


a 


6 Rye Ergot 
+ cs plane discase that fs caused by the fungus. 


+ September to October in Kashmir Valley 
+ Southem Hills: November 
4} Collection of ergot Sclerotia: 8-10 weeks after inoculation 
grains 
17. Indian liquorice/Mulhati: Giveyrrhiza glabra: Fabaceae: O 
2 Grown in undulated lands, riverbed areas ‘ 


+ Giycytthizin és high in older roots 
+ Yellow coloer of roots is due to isoligril 
* Propagation: Semi-wood underground stem cuttings 


+ Variety: Heryana Mulhati-1 
& Seed rate: 300 kg of stem cuttings/ha 


18 Deadly Nightshade/Belladonna: Atropa belladonna: Solanaceae: : 


% Temperate cool season plant 


*% Source of tropane alkaloids: 0.13 to 0.7 % 
% Tropane alkaloids: Hyoscine, Hyoscyamine and Atropine- 
+ Uses: Leaves are widely used for the manufacture of tinctures, extrac 
* Treatment of gout, rheumatism Parkinson's disease > 
+ Indian belladonna: Atropa acuminata- Westen 
+ European belladonna: Atropa belladonna- Italy, 
* Propagation: Seeds (seed rate @ | kg/ha) 
% Yield: 200-400 kg of dried leaves/ha 
19. Medicinal Solanum: Solanum khaslanum: Solanaceae: Origin: India 
% Steroid bearing perennial bush 4 
*% Economic part: Seed 


yO REDMIS 


<2 Used as # trap crop for root knot nematode (RKN) 
Major alkaloids present in roots: 

+ Ravbasin (Ajmalicine) and Serpentine- Anti-fibrilli 
pressure) J 
2 Major alkaloids present in leaves (VLB alkaloids: 0.003-0.00 
+ Vinblastine and vincristine (Constituent of patented 


st Vimeristine is present in all parts of the plant but maximum in. 
(0.6-0.65%) 


st Vincristine sulphate is being marketed under the trade name O} 
agninst acute leukaemia and Vinblastine sulphate as VELBE to 


4 Type of fruit: Cylindrical follicle (Black seeds) 
& Propagation: Seeds 
+ Direct sowing crop: 2-3 kg/ha 
+ Transplanting crop: 500 g/ha 
“Three variants: alba: white flowers raseus: pink rose flowers oe, 
the centre 
Varieties: 
+ CIMAP; Nirmal- Resistant to wilt and dieback 
+ CIMAP: Dhawal 
x _ Yield 
[Economic parts | _ Rainfed condition (t/ha) 


| Roots 0.75 
Stems 1.0 


[Leaves | 2 


edlein’ Jap ror pace 8) is dp: 


“Used as a trap crop for root knot nematode (RKN) 

“Major alkaloids present in roots: 

+ Raubasin (Ajmalicine) and Serpentine- Anti-fibrillic, 
pressure) 


“2 Major alkaloids present in leaves (VLB alkaloids: 0.003-0. 


®® Vincristine is present in all parts of the plant but maximum in | 
(0.6-0.65%) ‘ 
+ Vincristine sulphate is being marketed under the trade name O} 
against ecute Jeukzemia and Vinblastine sulphate as VELBE to. 
‘Type of fruit: Cylindrical follicle (Black seeds) 
+ Propagation: Seeds 
+ Direct sowing crop: 2-3 kg/ha 
+ Transplanting crop: 500 g/ha 
st Three variants: alba: white flowers roseus: pink rose flowers 
the centre © 
* Varieties: 
+ CIMAP: Nimmal- Resistant to wilt and dieback 
+ CIMAP: Dhawal 


Rainfed condition (Vha) 
0.75 
10 
2 


i 
Medicinal and Aromatic Plants 


| Unripe Fruit. | Vishwam 
i | (Female 

Spike) 
| Roots 


RS-} 


| | Common nar 
l 2 Sweet flag 
PE; and | KKM (vasumbu) 
is. fs Leaves (-1 ey 
| is 
| 16. | Kalmegh Whole Plants = 
| | (King of r indian Penny We 
fi | Bitterness) | Wallarai) 
| 17. | Glory Lily Seeds A 
| (State Flower of 
Tamil Nadu) 
18, | Cinchona | Bark & 
19. | Datura Whole plant 
20. | Abroma Root bark 
nd Aro Are Plata s = 33 


/ Levcas (Thumbai) | Lemcaragpene 
| Labiate 
— Phrilanchus mrver 


Uses: Treatment of elephantiasis 


Nervine tonic 


2 Rotana’ GEC Crem amman: OF] content: 0.3.0.4, 
French Jasmine. Aacmiesee gramdforum: 2n=32: Origin: India 


2 340-400 flowers yields lig of concrete 
& Indian Basi) Ocowam Sasilicame: Lamisceac Origin: India 


Average yield: 15-20 kefhe 
resh herbage oil yield: 0.4-0.5% 


7. Java cistronelis: Combopozon winterianus (High citronellal) Poaceae: 
* Lange perennial, stemless zromatic crop 
% Moisture loving plant 
* Shade sensitive crop 
+ Short day plant 
*% Economic part: Leaves 
% Uses: Mosquito repellent and deodorants 
Varieties: CIMAP: Manjusha, Mandakini, Jorlab-2, Java ‘Sel.2, Man 
Medani, Jal Pallavi 
* Propagation: Rooted slips 
% Yield:40-50 tonnes/ha 
% Oil: 250-300 kg of oil/ha 
Lemon grass: Cymbopogon spp.: Poaceae: Origin: India - 
* Lemon kas good soil binding nature, so it is used for soil and conse’ 
os Economic part: Leaves and shoots stemless perennial sedge, hardy 
© Uses: Cosmetics, flavours and perfumes 
Citral is the starting material for the preparation of Ionone 
‘Plone’ used in the manufacture of synthetic Vitamin-A 


Vand Aoten¢ Pint 


° Varieties: Trishna Jamross 

* Harvesting sage: Flower opening stage 
& Hertage yield: 15-20 wha 

2 Oil yield: 50-50 keiyesr 


10. Vertiver’Khus-khus: Vettweria =isamioides: Poaceae: 27-20: Origin: 
* Xerophytic grass 

* Commonly grown flood inandualted and soil eroded lands 
Good soil binding propery 


RRRRRS 
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Average yield: 5-7 tonnes/ha 
* Oil yield: 15-16 kg/ha (Oil content: Veteverol) 


IL. Screw pine/Kewada: Pandanus fasiculari: - Pandanaceae, Origin: 
* Aczial roots is characteristic feature of plant 
* Commercially grown in Odisha and Kerala 
+ Tolerant to drought and floods 
* Economic part: Flower (Male Spadix)- Oil content: 0.03% 
* Propagation: Crown suckers 
% Flower period: May-June 
3 Major products: Attar oil 
12, Mints: Mentha spp. 
Japanese mint/corn mint/Field 
Vlediterranean region 
Prefers cooler climate 
* Shallow rooted plant 
* Long day plant 
* High menthol content Species 
& All mint inflorescence type: Spikes 
* Never set seeds due to interspecific hybrid origin 
Ttis the raw material for the manufacture of menthol 
Propagation: Suckers or stolons 


Planting material requirement: 500-600 kg suckers/ha 
‘arieties: Gomti, Kalka, Himalaya, Kosi, Kushal, Saksham, Sambhay 


mint: M. arvensis yar. Piperascens: 
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* Substnae to eugene yiclting tre crops: cima, 
+ Ocimum oill recovery: 0.5% 


* cima he ifn, iter edict 
% Flower is protandrous 
* Highly cross pollinated crop is due to protandry 
3 Mode of pollination: Honeybees 
Important species: 
+ O. santum: Sacred by Hindus 
+ O. gratissimam mostly cultivated species in North Ind 
+ O. santum:- 60-75% eugenol; Essential oil content; 0,5-1 
+ O. gratissimum: 70-80% cugenol; Essential oil cx 


+ French basil/Roman Basil: O.basilicum: Volatile oil- 
chavicol (75%) 


% Propagation: Seeds 200-250 g/ha 

% Varieties of French basil: RRL-011, Kusumohak, Vikars 
& Herbage Yield: 20-30 tha 
‘atchouli: Pogostemon patchouli 2n=30; Lamiaceae: Origin: 

Prefers hot and humid condition 

Short day plant 

Used as catch crop 
Used as intercrop in coconut and rubber plantation 
Natural condition never flower 
idonesia is the largest producer of Patchouli Oil 
‘opagation: Terminal shoot cuttings 
ghest oil content: Top 3 leaves 
ior constituent is patchoulol (30-40% in patchouli oil) 
houli oil is used as a base material in perfumery indust1 
ontent in leaves: 2-6% 

covery: 3-3,5% 

val of moisture in oil: Sodium sulphate 

dest: Nematodes 

ium: Pelargonium graveolens; Geraniaceae: 2n 
sranium is widely used for in scenting of soaps 

‘tof most high grade ‘perfumes ae 

(is bel “con me <i=dv iwhive cOlia Steins) 


og 


(atic Prov 


st Leaf harvest time: March-May 


res: time: — 
* Steam distillation is the best method for leaf oil extraction | Aro! Pr | 
wo 
22, Lavender: Lavendula spp: Lamiaceae:20= 420048 of prette/Muskdana |] 
France is the largest supplier of lavender oil in the world ‘ 


* Lavender oil is obtained from 2 Species (i.e. True and spike lay 

+ True Lavender: Lovendula angustifolia 

+ Spike Lavender: Lavendula latifolia 

+. Hybrid Lavender or Lavindin: Lavendula hybrida 
* Lavender generally prefers dry & cool climate except aver 
= Varieties: CIMAP/B-15 (Sher-e-Kashmir), Karlovo 


Celery 


| 
Chamomile 


~| pavana 


“Lavender oil contains 50-53% of ester 
% Average herbage yield: 2000 kg/ha 
Be ‘Sandalwood: Santalion aléwm: Family: Santalaceae Origin: India 
% Evergreen tree 
x Heartwood that constitutes the central part of the tree: for its 
% It is obligatory root parasite 
Centered heart wood is most valuable portion in sandalwood 
% India is source of world famous sandalwood oil- used for pe 
%© Propagation: Seeds 
q Heart wood formation is good in trees of 30-60 years 
' Average heartwood yield: 19-50 kg/tree 
Sandalwood oi! contains a and B-santalols (90-93% of oil) 
Seed germination is a major problem 
er economic aromatic plants: 
Capur/Karpur/Karpuram: Cinaamomum camphora (Camphor oil content: 


osemary: Kosemarinus officinalis chief constituent being comphene (11,2 
neole (19.2%) 


umer 
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post harvest lo 
A. Post Harvest Techno 


/ * Post harvest losses in various fruits and ve, tables 


* wa ptemical changes during ripening of fruits and g 
* Major post harvest diseases 


pn 


+ Low cést storage technology 
* High cost Storage technology 
Post Harvest Technology for Vegetable Crops 
+ Vegetables classification based on Tespiration 
# Pre-harvest Practices 
# Curing techniques 
Post Harvest Technology of Flower Crops 
* Storage techniques for flowers 
& Wet storage 
* Dry storage 
* Refrigerated storage for flowers 
* Post harvest treatments 
# Pulsing/loading 
* Vase solutions 
* Impregnation 


* Bud opening solutio 
* Holding solution 


* Conditioning/; 


Major post harvest diseases: 


* More acidic frait tissue is generally attacked by fungi whil 
are more commonly attacked by bacteria % 


+ Bacterial soft rot of potato: Saisie spp. 
+ Dry ret Fasc app. 


+ Black rot of sweet potato: Ceratocystis fimbriata 
+ Water soft rot of carrot: Sclerotinia. sclerotiorum 
+ Sof ros of leafy vegetables: Exwinia carotovora 
+ Dey rot: Fusarium spp. 
Classification of fruits based on climacteric Pattern: 

* Climacteric fruits: defined as the fruit showing a large increase 
cthylene production rates coincided with ripening, non-climacteric f 
the CO: and ethylene production rates during ripening 

* _ Increase the production of both respiration and ethylene during ripening py 
* Fruits are harvested at unripe stage and allowed for ripening during 
. ©2 Apple, pear, peach, plum, persimmon, apricot, avocado, tomato, 
mango, banana, papays, guava, blueberry, cherimoya, ber, melons, sapota, p 
* Non-climacteric fruit: 
+ Steady decline in respiration without ethylene production during rip 
+ Fruits harvested only at ripe stage 
+ eg Citrus fruits, Grapes, Grape fruit, Cucumber, Pineapple, Stra 
Sweet Cherry, Carambola, Cherries, Litchi, Loquat, Olive, Pon 
mutants of Tomato 
* Maturity index of important horticultural crops: 
oe Horticultural Crops Maturity Index 
Tapka 
Banana Finger Filling/Angularity 
| Jacktruit and Watermelon | Tapping 
Muskmelon Netting or Full slip stage 
Onion and Garlic Neck fall (50%) 
Citrus Juice content (50%) 
Avacado Oil content 
T stage 
Flattening of eyes 


Mango 


Apple 
Pineapple 


\st Tech-alpcy 


+ Somper-tiesh 
+ Frat and vegemiie klcen 
+ Decco Laver 
* Chiorine convenrratons of 200ppm (five chlorine) are generally 
~ Pre-cooling: 


*  Procooling reférs to the rapid removal of field heat before shipment 
* Generally, precooliing is completed within 2hrs, but for highly p 
done within 2-3 hows 
* For ropical and subtropical fruits precooling at 10-13°C 
* Berries, peaches, plums, grapes, carly apples, mature pears are pre 
* Using cold air: roam cooling, forced-air cooling 
7 commen prevooling technique is room cooling 
“® In bydrocooling, wateris the heat transfer medium 
__2. Hycrocooling (cold water) is a rapid cooling method 
“® Hydro-cooling uses water as the cooling medium and is 
flower-type vegetables, melons and some tree fruits 
ee 3 Contact-icing: direct contact with ice 


commonly 


* cooling: combination of vacuum and hydro cooling 
‘%® Forced-air cooling method is commonly used on crops such as 
poate: many leafy vegetables and fruit-type (vegetables 
ers 
* Forced-air cooling is the most widely adaptable and commonly used for: 
§ Package icing used for root and stem vegetables, broccoli and brussels spro 
Vacuum cooling method is used primarily for cooling leafy vegetables, 
Hydro-vacuum cooling process is called hydrovac cooling 
Vacuum and water spray vacuum-cooling are usually reserved for leafy v 
Conduction and convection are the two main heat-transfer mechanism 
woduce 


ing techniques: 
ividual seal shrink wrapping technique which may be con ide 
Josphere packaging (MAP) for an individual fruit 

kaging of whole or fresh cut produce in a plastic films 

jue package should be used for potatoes for delaying greening 
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oe Refrigcrants commonly used in reffigerated storage: Freon, 
* Freoe is most popallar, odourless, non toxic 
Controlled atmospheric storage (CAS storage): 
* Low O: and hich CO; scored at gas tight containers at opti 
mango, pear and tomato 
* Generally above 1% of CO; and below 8% of O> used in CA. 
* CA storage was first suggested by W.R. Philips, Canada 
* Mos: Suits and vegetables tolerate O; levels down to 1-5 % and CO,| 
so Apple: CA storaze:10% of CO: and 11% O; with a temperature of 4° 
Modified Atmospheric Storage (MAS): 


1. Vegetables 
2, Vegetables 
tomato 
3. Vegetables 


* Most commonly used ethylene absorbers in MAS; Potassium 
colite, vermiculite, silice gel or alumina pellets 


4, Vegetables with y 
cauliflower, okt 
Hypobaric storage (HBS): o Susceptible to: 
* A modification in the CA storage is the use of sub-atmospheric. ssur pumpkin and ws 
horticultaral produce 


curing of onion: 40°C for 16 hrs 


* Temperature for artificial 
* Most effective temperature for potato 


Post Harvest Technology of Flower 
. Non-<limacteric flower: Delphinium (Highly sensitive to ethylene) a 
* Climacterie flower: Carnation 
* Storage is not recommended: Dahlia, Calendula, Zinnia 
* Anthurium, Vandal, Cattleya and Bird of Paradise are sensitive 19 chil 


Particulars Flowers 

Highly sensitive to Alstromeria, carnation, freesia, 8ypsophila, lily, 
ethylene antirrhinum 
[ tnsensitive fo ethylene Anthurium, gerbera, rose ¢ 
[Bee sensitive to chilling | Anthurium, bird of paradise 
injury 

Less sensitive to chilling Chrysanthemum, gerbera, china aster 
injury 
Highly suceptible to &rey | Gladiolus, bird of paradise 
mould 
Highly toxic to fluorides Gladiolus, freesia, gerbera, chrysanthemum and rose 
Sensitive to Beotropic | Freesia, snapdragon and gladiolus 
bending 

* Flowers sensitive to geotropic bending must be transported in upright position 
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a Pulsing” 


* Bud opening soli 


solutions 
Bud opening: 


Holding or Vase 
* eae 


Presence of 
Biocide ink 
Most cot 
Important 
+ 8-hydro 

nitrate, 
TAA rather 

—-Gibberellin 

Ethylene (h 


* 
* 
* 
* 


* +The RH of air during Precooling and shipment of cut flowers. 
* The water for fresh cut flowers should have a pH: 3.5-4.5 ae 
* The optimum amount of total dissolved solids in water for cut flow 


ge “Floral preservative’ is used for any chemical formulation whi 
vase life of flowers D 


Import 
* 


* 
Most commonly used sugar in the vase solution: Sucrose 3 

= Floral preservatives have two basic constituents viz., sugar and bi 

* Sucrose is the most widely used sugar in floral Preservatives 


%* Sugar provides an additional food to the cut flower, sucrose le 
2.0% 


_— commonly used acidifying agent in the vase solution; Citric 
% Acidifying water to low ‘PH: 3.0-3,5 

New promising fresh flower Preservatives are amino-oxyacetic acid 

est preservative for cut flowers: Silver thiosulphate (STS) 


* Boiling water treatment for base of cut flowers (30 seconds) is fol 
Tose 


at 


* Burning the base of cut flowers (15 seconds) is followed in Poinsettia 
St Harvest Fechnaingy - 5) 
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* Bod-cut flowers must be opened in bud-opening solutions 
consumer 


* These solutions contain a germicide and sugar 


_*® FAG, Silver thiosulphate (STS), KCI, ALSO, 4% sucrose are 
Vase solutions: 
* Holding solutions used in the vases to keep flowers for extel 
% Solutions: Sugar + Germicide + Growth regulator + Organic 
Commonly used: Sucrose + Citric acid + Quinoline salt. (8-HQC, 
Holding solution: 
% Use of preservative in the form of tablets = 
% Prepared by mixture of chemicals (Sugar, germicides, salt, growth 
Conditioning/Hardening: 
* Flowers are kept standing loosely in a big container, so that air can 


* Puspose: Restore the turgidity of cut flower from water 
transportation 


i Water + Germicides + Citric acid @ 500 ppm pH: 4.5-5,0 
oo 542 
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B. Processing Technology of He 
Crops ‘ 


D 


* Methods of preservation 
© Preservation by high temperature 
* — Pasteurization 
* Sterilization 
© Preservation by low temperature 
© Preservation by chemical preservatives 
© Preservation by fermentation 
° 
° 
° 


Preservation by carbonation 
Preservation by irradiation 
Preservation by antibiotics 
* CANNING 
Canning of fruits and vegetables: 


. 
* = Peeling 
# — Blanching 
+ Vegetable cultivars for canning 
4 Sulphuring 
4 Syruping 
+ = Brining 
+ — Classification of fruits and vegetables based on pH 
# — Spoilage of canning of foods 
* Freezing of fruits and vegetables 
* Preservation by dehydration 
* Vegetable cultivars for drying 
® Preparation of various products from horticultural crops: 
* Jam 
* Selly 
+ — Classification of fruits based on their pectin and acid content 
4# =~ Marmalade 
+ Other products 
+ Vinegar 
* = Pickles 
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* Bottle or holding pasteurization: Most commonly used for the p 
home 


——* RTS and Nectar are pasteurized at about 85°C for 25 to 30 minutes _ 
_® Overflow method is most suitable for grape juice 


* 
* Overflow method of juice is heated rapidly about 2,5°C hig! 
remperarure 


* Thermal death time (TDT) is defined as the time required at a give 
‘stated number of organisms under specific conditions 


%* Mould spores are destroyed by heating at 79°C for $ to 10 minutes proservs 
® ‘Yeast and acid tolerant bacteria are killed at 66°C “& Fruit syrup, jam, 

4 preserved by sugar 
* Pectic enzymes in juice can be destroyed by heating the juice at ab 


for | min 
i. Sterilization: 
* Hot pack or hot fill is generally used in home for jam preparation 
%* Heat sterilization is the mast effective process of food preservation 
* Aseptic canning/martin aseptic canning/ultra high temperature (UH 
12sec 
%* Fruit and tomato products should be heated at 100°C for 30 min, to kil 
bacteria 


Citric acid is 
prevent mould 


* For pickles, chut 
* About 2% ac 


* Turmeric, pepper, 
* Permitted presery 


%* Sterilization temperature for spore forming bacteria: 110°C, 30-90minu 
* Spore forming bacteria: Bacillus subtilis and Bacillus mesentericus 


[Pasteurization [ Steritization 
Partial destruction of microbes Complete destruction of microb | Products 
Temperature <100°C Temperature >100°C “*g Read to serve (Ri 


nectar 


Commonly used for fruit juices Commonly used for canning of 


2. Preservation by low temperature: 
* Low temperature preservation methods: d 
+ Cellar storage(15°C): e.g. Root crops, potatoes, onions and apples 
+ Refrigeration or chilling method: 0 to 5°C 
+ Freezing method: -18°C to -40°C 
* Best way preserving pure fruit juice: Freezing 
% Most harmless method of preservation is freezing 
% Frozen foods should always be kept at below -5°C 


calor 
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+ pH level of majority trust juices: 3.5 to 4.0 
‘* General pH in citrus squashes and condials: 2.5 to 3,5 
* Recommended preservative for coloured products of tomato, p 
pion watermelon, ssraweny and coloured grapes: Sodium Benzoate = 
1% pH range for the growth: 
+ Moukés > 15-85 
+ Yeasts > 25-80 
+ Bacteria> 4.0-75 


4. Preservation by fermentation: 
* Wine, beers, vinegar, fermented drinks and fermented pickle are 
process 
® Production of vinegar- Acetic acid fermentation 
* Production of wine: Alcoholic fermentation 
* Production of pickles and saurkraut (Cabbage fermented Product): 
+. Preservation by carbonation: 
* Generally, fruit juice beverages are bottled with CO; @ 1-8 g/Litre 
* Keeping quality of carbonated fruit beverages is enhanced by ad 
benzoate 


~ 
* Required CO; for complete inhibition of microbial activity: 14.6g/ 


6. Preservation by irradiation: 4 by William Underwood (181) 
* Irradiation is also known as cold sterilization i.e food is free of 
temperature treatment ia 
* Irradiation or Cold Sterilization: To increase shelf life of bulbs, 
ripening in fruits S 


pr ‘lingstone peaches i 
* Ulira-Filtration or Cold Process: To removal of microbes from juice Ble, cherries and root crops (Cart 
* The WHO and IAEA have recommended that radiation dose up to 1Mt 
* Radiation sensitiveness of different micro-organisms: ’ 
+ Humans: 10° to 10° rad 
+ Insects: 10° to 10° rad 
+ Microorganisms; 10°-10" rad 
% Sprouting of potatoes, onions carrots are inhibited by 10° to 10‘ rad a 4 ea 
% Sterilizing dose for bacterial endospores is 3.0 x 10° E ‘ ere Patballing or pre-cocking 
% Sterilizing dose for yeasts and fungi is 5.0 x 10° z entre oii al 


mandarin and vegetables (Carrot ""! 
caustic soda) 


1B in vegetables: Peas-p Shellie! ( wth 
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* Most common vegetaive utilized for blanching: green beans, carrots, ok 
* Chemical added for prevention of chlorophyll conversion into. pheonhy 
Sodiam brearbonate 


* Browning: Maxy cut fruits and vegetables have tendency to turn br 
is due to polyphenol oxidase (PPO) activity 


SAL. Vegetable cultivars for canning 


Alaska, Sutton, 
Advance , Admiral, early perfection, Prince of Wales, Green 
EMS-8, Punjab-7, Punjab Padmini, Pusa Sawani, Vaishali 
Lucknow Local, Drum Head, Infusion of Glory, Pride of I 
BG-14, C-96 


French bean: Selection No. 572, Contender 
Bush cultivars: Blue Lake 
Wisconsin, New York, Washington and Oregon Detroit Dark Red 
8.4. Sulphuring: 
* Exposure of whole fruits, slices or pieces into burning sulphur fumes is done 
* Used to prevent the oxidation and darkening of fruits ; 
» Timing for exposure in sulphur box: 30-60minutes 
_> Sulphur dioxide (SOz) fumes used: To check moulds 
* Commonly used for fruits 
* ‘Sweating: Keeping dried products in boxes or bins to equalize moisture con 
8.5. Syraping: 
_* A solution of sugar in water is called as syrup 
_— Symuping is done only for fruits 
AS syrup is used for canning 


ing concentration: 20 to 55°C 
Syrup should be filled at 79 to 82°C, leaving head space of 0.3 to 0.5em 


y RED RI 


* Thermophilic acid (TA) spoilage: Clostridium 1 
+. Swelling due t CO2 and Hydrogen 
+ Common in low and medium acid foods 
* Sulphur stinker: Clastridiwm nigrificans: Common in low actd f 
* Mesophilic micro-organism spoilage below 38°C v% 


9. Freezing of fruits and vegetables: ni 
* Suieble Guts for Hesing: Mango slices or pup, guava slies, 
segments 


* Suitable vegetables for freezing: Peas, cauliflower, beans and car, 
* Serene temperature for beans, carrot, peas, cauliflower, guava 


2 Outer portions 1" change form solid ice to liquid water follo 
~~ portions is known as “thawing” 


* Colour retention in stored foods is more in freezing method than 
* Microbial growth is completely Suppressed at below -2°C but 
upto -18°C on 
* Freezing: Freezing with cryogenic liquids like liquid Nz @ -196°C_ 
10. Preservation by dehydration: 
Dehydration of fruits and vegetables: 
* Drying or dehydration is the most widely used method of p eserva 


* Dehydration refers to the process of removal of moisture by the a 
under controlled conditions of temperature, relative humidity 

* Initial temperature of the dehydrator; 43°C 
% Dehydration temperature for vegetables: 60-66°C and for fruits: 
» Residual moisture in vegetables should not be more than 6-8% and in 


% Psychometric relation: Relationship between the moisture cont 
during drying 


a Railing; See eee OS 
* Fluidized bed and foam mat drying are mainly used for vegetables > 
% Rehydration of dried fruits is done at 54-65°C —_ 
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* Guava (High poctin content) most suitable for jelly, 
* The optimum pH for jelly is 3.2 


Point of jelly: 65% TSS @ 105°C 
* Ripe fruits: Protopectin (water insoluble) -> Protopectinase > 
acid) 


i Overipe fruits: Pectin Pectic Methyl Esterase (PME) > P 
= Fim ripe fruits is most suitable for jelly making 
> Finmness of fruits due to calcium pectate 

_* Premature gelation is due to excess of pectin 
_—® Formation of crystals or. A 


to set jelly is due to lack of pectin 


A Tough ely is duet high pectin content 


hi 


_% Removal of scum or foam by addition of edible oil 
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* Citric acid commonly used 
* Bittemess of mandarin 


* Synthetic syrup contains 70-75% of sugar syrup 


Diluted Before Serving 
Squash 


[snp 


16.2. ‘nted beverages: 
= of biochemical principles of fermentation was o 
France 


wines » y: Tokay “4 
= fortified wine in Hungary’ E 
ramos fort Fe red wine to separate it from the s 


‘Winter tomatoes are superior quality because of more total ; 
ae 
* Lycopene is the self oxidizing isomer of carotene 
Lycopene turns brown when it comes in contact with iron 
‘ron also forms black compounds with tannin when tomato 
* 
FPO specification for tomato processed products 


‘a awepees | 7 [mics 20pm 
| 12 | Benzoic acid @ 250 ppm 


=a 
_J Beery spar content of tomato ketchup/sauces:10-26% 


® Salt content of tomato ketchup/sauces: 1.3-3,4% 
Tomato sauce/ketchup contains 1.25-1.5% acetic acid 


% Pasteurization temperature for tomato sauce/ketchup is 85-90°C for ; 
* Tomato ketchup should be filled @ 88°C 
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mally’ processed” terms used to refer to as “lightly p 

resh processed,” and “pre-prepared” 

* Minimally processed vegetables include peeled and sliced pots 
cabbage, washed and trimmed spinach, chilled melon and other 

carot and celery sticks and cauliflower and broccoli florets 

The modified atmospheres that best maintain the quality and sto 
cessed products have an axygen range of 2 to & percent and earbe 


$t0 15 percent 


* National Association of Fresh Produce Processors (NAFPP) 

Jp Potto is semi-perisheble in nature because it contains 80% water Type of spoilage in 

+* Grey mould ror, 

* Rhizopus soft rg 

* Blue mould rot; " 

* Black mould rot: Ay 
+ Slimings or soury: Sg 

Spoilage due to mex 


21. Food Spoilage 
id Usefal bacteria: 
1. Vinegar bacteria: Acetobacter sp. 
™ Aerobic bacteria 
% important species: Acetobacter aceti, Acetobacter orleansis, Ace 
2. Lactic seid bacteria: Lactobacillus sp, 
* Facultative thermophiles 
* Used in lactic acid production (Cheese and dairy products) 
* Lactobacillus plantarum: Used for pickles preparation 
Yeast: 
* Unicellular fisngi 
* Prefer low concentration of sugar for growth 
* Commonly used for wine and beer production 
Moulds: 
* Multiceliular, filamentous fungi 
® Sensitive to heat 
Important moulds: 
* Blue moulds: Penicillium 
* Black moulds: Aspergillus 
* Grey moulds: Mucor sp, 


* Spoilage of canned fruits: Byssochlamys fulva 


+ 
+ 
= 


+ 
* Alcoholic fermentation: 
+ Carbhohydrate cony 
+ Main yeast: Sace} 
Browning reactions: 
%* Browning reactions due t 
Enzymatic browning: Pt 
+ Brown colour 
Non-enzymatic bro 
* Sugar and sugar relat 


ES Glaustas Horticultur 
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